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[Document. Name] CLAIMS 
[Claim 1] 

ft cement admixture 
which comprises a polycarboxyi ic acid copolymer having 
5 a polyalkylene glycol side chain essentially including an 
oxyalkyiene group containing 3 or more carbon atoms, 

said polycarfooxyiio acid copolymer being constituted of 
two or more species of copolymers with different acid values. 
[Claim 2] 

10 The cement admixture according to Claim 1, 

wherein the ratio of the acid value of said two or more 
species of copolymers is 1.2 to 5. 
[Claim 3.3 

A cement admixture 
15 which comprises a polycarboxyi ic acid copolymer having 

a polyalkylene glycol side chain containing an oxyalkyiene group 
having 3 or more carbon atoms , 

said polycarboxyi ic acid copolymer being constituted of 
two or more species of copolymers with a weight average molecular 
20 weight of 20000 or less. 
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[ Document Name] DESCRIPTION 

[Title of the Invention] CEMENT ADMIXTURE 

[Technical Field] 

[0001] 

5 The present invent ion relates to a cement admixture * More 

particularly, the present invention relates to a cement admixture 
which can foe suitably used for cement compositions such as cement 
paste, mortar and concrete. 
[Background Art] 
10 [0002] 

A cement admixture is widely used as a water-reducing agent 
for cement compositions such as cement paste., mortar and concrete, 
and has become essential in constructing civil engineering and 
building structures and the like from cement compositions * Such 

15 concrete admixtures increase the fluidity of cement compositions 
to thereby reduce the water requirement of the cement 
compositions ? and therefore are effective in improving the 
strength, durability and the like, of hardened (cured) products . 
Among such water reducing agents, poiycarboxylic acid concrete 

20 admixtures comprising a polycarfooxylic acid copolymer exhibit 
superior water-reducing performance to naphthalene and other 
conventional water reducing agents, thus have already led to 
good results in many cases as high performance AS 
(air-entraining) and high-range water-reducing admixture* 

25 [000 3] 

Such cement admixtures are required to be able not only 
to show water-reducing performance in such cement compositions 
but also to improve cement compositions in viscosity to thereby 
facilitate the works at the sites of handling them. Thus, the 

30 cement admixture used as a water- reduc ing agent are required 
at the sites of civil engineering and building structure 
construction and the like not only to be able to show 
water-reducing performance by decrease in a viscosity of cement 
compositions but also to provide a viscosity in such the level 

35 that the works will be facilitated at the sites of handling them. 



1 



JP2003-37 6.183 



if a cement admixture can exhi.bi.t- such performance: 
characteristics, it will improve the working efficiency in civil 
engineering and building structure construction and the like.- 
[0004] 

5 Meanwhile , regarding a dispersant f or an inorganic powder , 

Patent Document X? for example/ discloses the dispersant 
containing a water-soluble Go-condensate or a water-soluble 
polymer in which a random polymerization chain (A) of an 
Qxypropylena group and/ or an oxybutylene group and an oxyet hylene 

10 group is introduced. However, when it is used in cement 

compositions as an essential components , there was a room for 
contrivance in order to further improve the working efficiency 
in a f ield of the sites of civil engineering and building structure 
construction and the like/ by improving the retaining ability 

15 of fluidity of concrete at a manufacturing field or at the sites 
of handling them and, at the same time, by improving the condition 
of concrete so that the workability of concrete becomes 
excellent . 

[Patent Document 1] Japanese Kokai Publication Heir 03-248438 
20 (Page 2) 

[Disclosure of the Invention] 

[Subject which the invention is to Solve] 

[0005] 

The present invention has been made in view of the 
25 above-mentioned state of the art and it is. an object of the present 
invention to provide a cement admixture which can make 
slump-retaining ability excellent to retain fluidity and, at 
the same time, can realize a viscosity of cement compositions 
so that work becomes easy at a field handling them, can make 
3D the state of a cement composition better. 
.[000-6.] 

The present inventors made investigations of a cement 
admixture retaining fluidity and having excellent workability 
required in a field of constructing a civil engineering or 
35 construction structure, they paid attention to the fact that 
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a cement admixture comprising a poiycarboxylic acid copolymer 
having polyalkylene glycol as a side chain can exhibit excellent 
water-reducing ability in a cement composition. And they found 
that, by adopting a polyalkylene glycol chain comprising an 
5 axyalkylene group having 3 or more carbon in such the 

poiycarboxylic acid copolymer, it becomes possible to reduce 
a viscosity of a cement composition and the like and,- by using 
CI) the copolymer consisting of two or more species of copolymers 
having different acid values (acid numbers) and/or (2) the 

10 copolymer consisting of two or more species of copolymers having 
a specif led weight average molecular weight as the poiycarboxylic 
acid copolymer comprised in a cement admixture f a cement 
admixture having excellent properties of respective copolymers 
can toe obtained and the state of a cement composition such as 

15 a concrete which contains the cement admixture becomes better* 
and slump-retaining ability can be excellent . Thus, they have 
come to a conclusion that the above-mentioned problems can be 
solved, which resulted in completion of the present invention. 
For example, the present inventors found out that dispersing 

20 ability of a cement composition can be improved resulting from 
a copolymer having larger acid values r slump-retaining ability 
of a cement compos ition and the like can be more improved resulting 
from a copolymer having smaller acid values, and these action 
effects are combined, thus, a cement composition can be brought 

25 into the state where the work is easy. In addition, since 
bringing a cement admixture in such the state can make disper sing 
ability of a cement composition can be improved, it becomes 
possible to reduce an amount of the cement admixture to be added 
and improve a. compression strength of a hardening product 

30 obtained from a cement composition and the like. 
[00071 

That is, the present invention is a cement admixture which 
comprises a poiycarboxylic acid copolymer having a polyalkylene 
glycol side chain essentially including an oxyalkyiene group 
35 containing 3 or more carbon atoms, the poiycarboxylic acid 
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copolymer being constituted of two or more species of copolymers 
with different acid values* 

The present invention is also a cement admixture which 
comprises a polycarboxylic acid copolymer having a polyalkyiene 
5 glycol side chain containing an oxyaikylene group having 3 or 
more carbon atoms r said polycarboxylic acid copolymer being 
constituted of two or more species of copolymers with a weight 
average molecular weight of 20000 or less. 

In the following, the present invention is described in 
1Q detail. 
[0008] 

The cement admixture of the present invention comprises 
a polycarboxylic acid copolymer having a polyalkyiene glycol 
side chain containing an essential oxyaikylene group having 3 

15 or more carbon atoms. 

The polycarboxylic acid copolymer contains (1) an 
embodiment of the copolymer constituted of two or more species 
of copolymers having different acid values and/or (2) an 
embodiment of the copolymer constituted of two or more species 

20 of copolymers with a weight average molecular weight of '200-00 
or smaller. The copolymer constituted of two or more species 
of copolymers is a copolymer containing two or more species of 
copolymers, each of which is assessed as one copolymer by having 
a particular nature. 

25 Incidental ly> * a polycarboxylic acid copolymer" 

means a copolymer suitable for using as a cement admixture, 
and comprising a polycarboxylic acid or an analogous 
compound thereof such, as the polymer described in this 
description,: for example a derivative or a 

30 polycarboxylic acid salt. 

It is preferable that the copolymer is obtained by 
polymerizing a monomer component containing a polyalkyiene 
glycol unsaturated monomer. More preferably, a monomer 
component contains an unsaturated earboxylic acid monomer. If 

35 necessary r other cop o lyrae r i 2 ab 1 e monomer may be contained. 
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When a copolymer is obtained by polymerizing such the monomer 
component, exarapl.es of an embodiment of two or more species of 
copolymers Include (A) an embodiment in which a struct Lire of 
a poiyalkyiene glycol chain containing an essential oxyalkylene 
5 group having 3 or more carbon atoms is different, ( B) an embodiment 
in which a kind and a use amount of each monomer in a monomer 
component are different,. (C) an embodiment in which a molecular 
weight of a copolymer obtained by polymerization is different, 
and (D) a combination of these embodiments. Examples of a 

10 structure in the case of {A} include an embodiment in which a 
poiyalkyiene glycol side chain containing an essential 
oxyalkylene group having 3 or more carbon atoms is obtained by 
random polymerization, an embodiment in which the side chain 
is obtained by block polymerization, and an embodiment in which 

15 the side chain is obtained by alternate polymerization. In 
addition, in the case of (B) , examples include an embodiment 
in which a kind and a use amount of the aforementioned other 
copolymer i zable monomer are different. Such the two or more 
kind of copolymers can be obtained by preparing separately two 

20 or more species of copolymers , and then, mixing those copolymers , 
or preparing so that two or more species of copolymers are 
produced. 
[GOO 9] 

In the embodiment of (.1) , when the polycarboxylio acid 
25: copolymer is constructed of two or more species of copolymers 
having different acid values, acid values of these copolymers 
are different and, when the polycarhoxyiic acid copolymer is 
constructed of three or more species of copolymers, an embodiment 
may be an embodiment in which an acid value of respective 
30 copolymers are different, or an embodiment in which at least 
two species of copolymers having the same acid value are 
contained. 
[0010] 

It is preferable that the ratio of the acid value of the 
35 aforementioned two or more species of copolymers is 1-2 to 5> 
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When the ratio is less than 1.2-, or exceeds 5, there is a 
possibility that diaper's it y of a cement composition and 
slump-retaining ability can not be sufficiently improved. A 
lower limit value is more preferably 1,3, and still more 
5 preferably 1.5. An upper limit value is more preferably 4, and 
still more preferably 3* More preferably, the range is 1,3 to 
4, and still more preferably 1*5 to 3. 

When the aforementioned copolymers is two species representing 
larger acid values as "A" and smaller acid values to as M B", 
10 the af prementiohed ratio of the acid value is U A/B" and, when 
the aforementioned copolymers is three species or more, 
representing the largest acid value among them and the 

smallest a eld value X1( D%- the ratio is AV C/D" . 
[0011] 

15 Regarding respective acid values of the aforementioned 

two or more species of copolymers, for a copolymer having the 
largest acid value, a lower limit value is preferably 10%., more 
preferably 12% r and still more preferably 15% . An upper limit 
value is preferably 40%, more preferably 35%, and still more 

20 pref erably 30%. In addition, a preferable range is 10 to 4 0%, 
more preferably 12 to 35%, and still more preferably 15 to 30% • 
When an acid value is less than 10%, or exceeds 40%, there is 
a possibility that dispersity of a cement composition is not 
sufficiently Improved, In a copolymer having the lowest acid 

25 value; a lower limit value is preferably 5%, more preferably 
7%, and still more preferably 8'%. An upper limit value is 
preferably 30%, more preferably 25%, and still more preferably 
20%u In addition, a preferable range is 5 to 30%, more preferably 
7 to 25%, and still more preferably 8 to 20%. When the amount 

30 is less than 5%, or exceeds 30%, there is a possibility that 
slump-retaining ability of a cement composition is not. 
sufficiently impro ved * 
[0012] 

The aforementioned acid value means a ratio (-%) of a monomer 
35 having an acid group arid/or a group obtained by neutralizing 
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the acid, group, in a monomer component. For example, when the 
copolymer is. obtained by polymerizing a monomer component, 
representing a mixing weight of a .monomer having an acid, group 
in the monomer component as "a:", and representing a. mixing weight 
5 of a monomer not having an acid group as ™b'% an acid value AV A W 
can. be obtained by the following equation: 
Acid value ^A" - 100 x a / Ca+b) 

For example, in the case where the total monomer component 
amount is assumed to be 100% by weight (weighty mass! or % by 

10 mass } t when the monomer component consists of 7 5% by weight of 
a polyaikyiene glycol monomer, and 25% by weight of methaerylic 
acid having a carboxyl group as an acid group , an acid value 
is 25% ♦ When the monomer component consists of 60% by weight 
of a polyalkylene glycol monomer, 30% by weight of methaerylic 

15 acid and 10% by weight of methyl methacrylate, an acid value 
is 30%. 

As the acid groups a carboxyl group, and a sulfonic acid 
group are suitable examples. The * v a group obtained by 
neutralizing the acid group " means a group where a hydrogen 
20 ion that can be dissociated of the acid group is substituted 
with another cation, 
[0013] 

A weight average molecular weight of each of two or more 
kinds of copolymers in the embodiment of the above (1) is 

25 preferably 1000 or larger in terms of polyethylene glycol by 
GPC* The weight average molecular weight is more preferably 
3, 000 or larger, still more preferably 5., 000 or larger, and 
particularly preferably 7,000 or larger. And, the weight 
average molecular weight is preferably 500 , 000 or smaller, more 

30 preferably 300,000 or smaller, still more preferably 100,000 
or smaller , and particularly preferably 80, 000 or smaller . When 
the weight average molecular weight is smaller than 1, 0.00, or 
exceeds 500,000, there is a possibility that dispersity is 
reduced. 

35 [0014] 
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In the embodiment of the above (2 } , when a weight average 
molecular weight of at least one kind of two or more kinds of 
copolymers exceeds 20, 000, slump-retaining ability of a cement 
composition can not be sufficiently improved, and a cement 
5 composition can not be brought into the state where work is 
sufficiently easy. A weight average molecular weight is 
pref erably 19 , COD or Smaller, more pref erably I"8> 000 or smaller « 

The above mentioned weight average molecular weight can 
be determined by gel permeation chromatography (hereinafter 
10 ref erred to as W £3PC*') and expressed on the polyethylene glycol 
equivalent ■. For example it can be determine by the following 
measurement conditions . 
[0015] 

[GPC molecular weight measurement conditions j 
15 Column used; Tosoh TSK guard column SWXLr TSK gel G4000SWXL 
■+ G3Q003WXL + G20G0SWXL 

Eluent: Sodium acetate trihydrate (115.6 g) is dissolved in 
a mixed solvent composed of 10 995 g of water and 6001 g of 
acetonitrlle, and the solution is further adjusted to pH 6*0 
20 with acetic acid and used as the solution of the eluent* 

Injection volume: 100 uL of the 0,5% solution of the eluent 
Eluent flow rate: 0,8 itiL/min 
Co 1 umn t emp e r a t u r e : 4 0 p G 

Standard samples: Polyethylene glycol r peak- top molecular 
25 weights (Mp> 272500, 219300, 85000, 46000, 24000, 12600, 4250, 
7100, 1470 

Order of Calibration curve: 3rd~order 

Detector: Waters, Japan's 410 differential refractive index 
detector 

30 Analysis software: Waters, Japan's MILLENNIUM Ver. 3.21 
[0016] 

The cement admixture of the present invention contains 
a potycarboxylie acid copolymer having a polyalkylene glycol 
side chain containing an essential oxyalkylene group having 3 
35 or more carbon atoms, and may contain a polymer other than such 
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the copolymer. In the case where the total polymer amount 
contained in the cement admixture of. the present invention is 
assumed to be 100% by weight, a content of a. po lyc.a rboxy 1 1 c acid 
copolymer having a poylaikylena glycol side chain containing 
5 an essential oxyaikylene group having 3 or more carbon atoms 
is pref erably 50% by weight or larger * When the content is less 
than 50% by weight, there is a possibility that dispersity of 
a cement composition can not be sufficiently improved > The 
content is preferably 60% by weight or larger, and still more 
10 preferably 70% by weight or larger* 
[0017] 

Regarding an acid value of a total polymer contained in 
the cement admixture, a lower limit value is pref erably 20 mgKGH/g, 
more preferably 4 0 mgKGH/g, and still more preferably 60 mgEOK/g* 

15 An upper limit value is preferably 140 mgKOH/g, more preferably 
120 mgKOH/g, and still more pref erafoiy 100 mgKOH/g . In addition, 
a pref erably range is 20 to 140 mgKOH/g, more preferably 40 to 120: 
mgKQH/g, and still more preferably 60 to 100 mgKQH/g, When an 
acid value is leas than 20 mg.KOB/g, there is a possibility that 

20 cement dispersing performance is remarkably reduced. When an 
acid value: exceeds 140 mgKQH/g, there is a possibility that 
slump-retaining ability is remarkably reduced. 
[0018] 

The acid value means an amount fmgKOH/ g } of potassium 
25 hydroxide consumed by neutralization when Ig of a polymer is 
neutralized with potassium hydroxide { KOH } * For example, the 
acid value can be obtained as follows: 
[Method of measuring acid value] 

8 0 ml of acetone and 10 ml of water were added to Or 5 to 
30 ig of a solution of a polymer whose acid value is sought to obtain, 
they are stirred to uniformly dissolve, a solution is titrated 
with an automated titration apparatus (*\CQM~555" manufactured 
by Hiranuma Sangyo} using an 0.1 mol/L KOH aqueous solution as 
a titration solution to measure an acid value of a solution* 
35 On the other hand, 2 mi of acetone is added to 1.0 g of the 
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aforementiGnedpolymer solution to dissolve the polymer to obtain 
a solution* The solution is subsequently naturally dried at 
a normal temperature, dried for 5 hours under reduced pressure 
(160-°C /S -mrnHg) , then allowed to cool in a desiccator r and a 
6 weight is measured. Thereafter f an acid value (mgRQH/g) of a 
polymer is calculated from an acid value of a solution and a 
resin solid matter of a solution. 
[0019] 

When the cement admixture of the present invention is used, 

10 a flow stop value of a concrete is preferably 15 seconds or shorter. 
When the value exceeds 15 seconds, there is a possibility that 
work can not be ■sufficiently done at a field handling a cement 
composition v The value is more preferably 1.4 seconds or shorter ? 
and still more preferably 13 seconds or shorter, 

15 The flow stop value can be measured as follows* 

A concrete having the following composition is prepared/ 
a cement admixture is added at about 0 .25% by weight relative 
to 100% by weight of a concrete, an amount of an air is adjusted 
to 3 to 4% r and the time required from a point that a slump cone 

20 is pulled up to a point that f iuidization of concrete was stopped 
when an initial (0 man) slump flow value is measured to obtain 
the f low stop value. Measurement of the slump f low value and 
an amount of the air can be performed according to Japanese 
Industrial Standards (JIS A 1.1.01, 112-8, 62 04} - 

25 [ Concrete f ormulat ion ] 
Water: 172 kg/im 5 

Cement (manufactured by Taiheiyo Cement, manufactured by 
Sumitomo Osaka Cement, manufactured by Ube Mitsubishi Cement: 
normal port land Cement) ; 4 91 kg/m 4 
.30 H'ine filler (Dhigawa river sand) ; 744*5 kg/m 3 

Clued filler { bourne -produced ground stone) - 909 -S kg/m 3 

Wf/C :■ 35% 

[0:020] 

As described above, it is preferable that a copolymer in 
35 the present invention is obtained. foy polymerizing a polyalkyiene 
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glycol unsaturated monomer as a monomer component , In addition, 
it is preferable that the copolymer contains an unsaturated 
earboxyl ic acid monomer as a monomer component and, if necessary, 
may contain a monomer eopotymeriz able with the monomer. 
5 When the copolymer is a salt of a carboxyllc acid, for 

example, an alkali metal salt, an alkaline earth metal salt and 
an ammonium salt are used. Alternatively, a monomer as a 
carboxyllc acid salt may be polymerized, or a monomer of 
carboxyiic acid may be polymerized and, thereafter, a salt may 

10 be formed. 

A ratio of a polyalkylene glycol unsaturated monomer and 
an unsaturated carboxyiic acid monomer to be contained in the 
monomer component is 0.1 or more, preferably 2 or less, more 
preferably 0*3 or more and 1,2 or less, as expressed by 

15 polyalkylene glycol unsaturated monomer /unsaturated carboxyiic 
acid monomer (mole ratio) . 
[0021] 

It is preferable that the polyalkylene glycol unsaturated 
monomer contains an essential oxyalkyiene group having .3 or more 
20 carbon atoms. As such the polyalkylene glycol unsaturated 
monomer, for example, a monomer represented by the following 
formula (1) is preferable. 
[0022] 




25 [0023] 

In the above formula (1) , Br, R 2 and R 3 are the same or 
different and each represents a hydrogen atom. or a methyl group . 
R* represents a hydrogen atom or a hydrocarbon group containing 
1 to 30 carbon atoms. R* may be the same or different and each 
30 represents an aikyiene group containing 2 to 18 carbon atoms f 
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and R* Is containing 3 or more carbons at least., one alkylene 
group, p represents the average molar number of addition of 
the Qxyal'kylene group and is a number of 1 to 300- X represents 
divalent alkylene group containing 1 to 5 carbon, atoms or 
5 represents that -CO- bond or ~R b --CO- bond or direct bond. 

In case X represents the direct bond, the carbon atom and oxygen 
atom bonded thereto are directly bond to each other. R b 
represents divalent alkylene group containing 1 to 5 carbon 
atoms * 
10 [0023] 

At least one species of oxyalkylene group represented by 
- (R a G) ~ in the above formula (1) is oxyalkylene group which 
containing 3 or more carbon atoms. 

In cases where two or more oxyalkylene group occur in the same 

15 monomer,, the oxyalkylene groups represented by ~(R a O}~ may be 
in any addition embodiment, namely random, addition, block 
addition, alternate addition or the like. 

The oxyalkylene group (a) represented - (R*Q) ~ as mentioned 
above is an alkylene oxide add.uct which consists of alkylene 

20 oxide groups containing 2 to 18 carbon atoms, And at least one 
alkylene oxide containing 3 or more carbons is added to* Such 
alkylene oxide ad duct has a structure formed by one or two or 
more of alkylene oxides such as ethylene oxide, propylene oxide, 
butylene oxide, isobutylene oxide, 1 -but ene oxide and 2 -butane 

25 oxide* Among such, alkylene oxide adduets, propylene oxide and 
butylene oxide adducts are preferred. Still more preferably, 
the structure contains an addition of ethylene oxides* 

In other word, it is more preferably that the structure 
contains oxypr opyl ene group and /or oxy butylene. group as 

30 essential constituent s, and oxyethylene group. In this ease-, 
it contains 50 to 95mol% of oxyethylene group relative to 10Dmol% 
of all the oxyalkylene group. If it is less than 50 mole %, 
the hydrophilieity of the oxyalkylene groups may possibly become 
insufficient to decrease dispersing ability of cement part ieles . 

35 More preferably not less than €0mol%, still more preferably not 
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less than 70mol%, especially more preferably not less than 80inbl%, 
most preferably not less than 90moi% . 
[0025] 

The average molar number p of addition of oxyalkylene 
5 groups represented by the above E a O is a number of 1 to 300* 
If p exceeds 300, the polymerizabiiity of the monomer will 
decrease . 

To obtain excellent fluidity* a preferred range of p is 
not less than 3 but not more than 28 0, More preferably, m is 
10 not less, than 5 , still more preferably not less than 10, especially 
preferably not less than 20. On the other hand, p is more 
preferably not more than 250, especially preferably not more, 
than 150, 

For preparing concrete compositions low in viscosity, as 
15 for the range of p, it is preferably not less than 3, more 
preferably not less than 4, still more preferably not more than 
51 On the other hand, it is preferably not more than 1.0.0, more 
pref erably not more than SO , still more pref erably not more than 
30, especially preferably not more than 25, 
20 [002 6] 

In ~{R a Q) P ~ in the above formula (1) , as for the average 
molar number of addition of the oxyalkylene group containing 
3 or more carbon atoms, it is preferably not less than 0,2, more 
preferably not less than 0.5 but not more than 10, Still more 

25 pref erably , it is not less than 1 but not more than 7 > Setting 
the average molar number of addition in such a range, it may 
decrease the viscosity of cement composition or like well enough. 

As for the average molar number of addition of the 
oxyalkylene group (s) , it is preferably not less than 2 , If the, 

30 average molar number of addition of the oxyethylene group (s.) 
is less than 2, it may not obtain enough hydrophiiic property 
to disperse cement particles or like and may not obtain the 
excel! en t f 1 uidi ty , 

More preferably not less than 3, still more preferably 

35 not less than 5, especially preferable not less than 10* On 
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the other -hand, mors preferably not more than 28 0, still more 
preferably not more than 250, especially preferably not mare 
than 20 0 r most preferably not more than ISO- 

The average molar number of addition means the average 
5 value for the molar number of the oxyaikylene group (s) in one 
mole of group formed by oxyaikylene group. 

It is possible to use, as said monomer represented by 
f ormula (1) ment ioned above., a combination of two or more monomer 

10 species differing in the average molar number p of addition of 
the oxyaikylene group (s) ♦ As a suitable combination, there may 
be mentioned, for example, a combination of two monomer species 
differing the average molar number p of addition by not more 
than 10 (preferably a difference in p by not more than 5} , a 

15 combinat ion of two monomer species dif f ering in the average molar 
number p of addition by not less than 10 (preferably a difference 
in p by not leas than 15} , or a combination of not less than 
three monomer species differing in. p by not less than 10 
(preferably a difference in p by not less than 1 5 } from one another * 

20 Furthermore, as for the range of p for combined use, it is possible 
to combine a monomer having an average molar number p of addition 
in the range of 40 to 300 with a monomer having the range of 
1 to 40 (the difference in p being not less than 1 0 f preferably 
not less than IS) > or combine a monomer having an average molar 

25 number p of addition in the range of 2D to 300 with a monomer 
having the range of 1 to 20 (the difference in p being not less 
than 10, preferably not less than IS) , 
[0028] 

In case the monomer is polyalkylene glycol ester monomer 
30 represented by above mentioned formula {!} , as for oxyaikylene 
group represented by -• (R*0) p ~, from the viewpoint of 
esterif ication productivity improvement with (meth} acrylic 
acid, it is preferred that the ethylene oxide moiety be added 
to the site of the ester bond with (meth) acrylic acids monomer 
35 (F^R^C-C^-COQH) , 
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[0029] 



When a carbon number of the R 4 exceeds 30 , since 
hydropbobieity of the cement admixture of the present invention 
becomes too strong, there is a possibility that better dispersity 
5 can not be obtained . From a viewpoint of dispersity f a pref erable 



atom(s) or .hydrogen, more preferably a hydrocarbon group having 
10 or less carbon atom(s) r still more preferably a hydrocarbon 
group having 5 or less carbon atom(s) , still more preferably 

10 a hydrocarbon group having 3 or less carbon atom(s}, and 

particularly preferably a hydrocarbon group having 2 or less 
carbon atora(s) . Among a hydrocarbon groups a saturated alkyl 
group and an unsaturated alkyl group are preferable . These alkyl 
groups may be straight or branched, In addition, in order to 

15 manifest excellent material separation preventing performance, 
and make an amount of the air brought in a cement composition 
appropriate, a hydrocarbon group having 5 or more, carbon atoms 
is preferable, and a hydrocarbon group having 20 or less carbon 
atoms is preferable. More preferable is a hydrocarbon group 

20 having 5 to 10 carbon atoms* Among a hydrocarbon group, a 
saturated alkyl group and an unsaturated alkyl group are 



preferable. These alkyl groups may be straight or branched. 

[ 0 0 3:0 J 



25 in the same monomer as described above , the aforementioned 
polyaikyiene glycol unsaturated monomer may be any addition form 
of an oxyaikylene group represented by ~{R a Q}-~ such as random 
addition, block addition and alternate addition. For example, 
in the case of a form, of block addition, a monomer represented 

30 by the following formula (2) is preferable. 



embodiment of R 4 is a hydrocarbon group having 1 to 20 carbon 



When there are two or more kinds of oxyaikylene groups 



[0031] 



R 1 K 2 




0=0 
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[0032 j 

In the formula, K 1 and R a are the same or different, and 
represent a hydrogen atom or a methyl group, R 5 s are the same 
or different/ and represent an alkylene group having 3 to IS 
5 carbon atoms. And? x represents a number of 0 to 2, y represents 
Q or 1, n and k represent an average molar number of addition 
of an oxyethylene group, n is a number of 1 to 200, k is a number 
of 1 to 200, m represents an average molar number of addition 
of an oxy alkylene group, and is a number of 1 to 50, and n-f-m+fc 
10 is a number of 3 to 200. R 4 represents a hydrogen atom or a 
hydrocarbon group having 1 to 20 carbon atom (a) . 
[0-03 3} 

In the formula (2) f n and k may be the same or different, 
and are a number of 1 to 200 * When they exceed 200 , a viscosity 

15 is increased, and workability is inferior in soma cases, and 
they are preferably 1 to .60, and more preferably 1 to 20. m 
is a number of 1 to SO and , when ml exceeds 50, waf er -reducing 
property is reduced, hydrophobicity is increased, an admixture 
is not compatible with mixing water to be added to a cement, 

20 and workability is inferior in some cases, A range of m is 
preferably 1 to 20, more preferably 1 to 5, and still more 
preferably 1 to 3* And, n+m-hk which is a sum of n, m and k is 
a number of 3 to 20 0, And when this exceeds 200, a viscosity 
is increased, and workability is inferior in some cases, and 

25 the sum is preferably 5 to 12 0, more preferably 5 to 100, and 
still more preferably 5 to 50. R fi s may be the same or different, 
and represent an alkylene group having 3 to 18 carbon atoms, 
and it is preferably a 2 -methyl ethylene group having 3 carbon 
atoms (generally, a precursor thereof is propylene oxide) . R 4 

30 represents a hydrogen atom or a hydrocarbon group having 1 to 
20 carbon atom{s}, preferably a methyl group. 
[0034] 

A monomer represented by the formula (2) can be obtained, 
by adding ethylene oxide in a proper amount so as to give the 
35 prescribed, repeating number to an unsaturated alcohol or an 
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unsaturated carboxylic acid; adding alkylene oxide containing 
3 to 18 carbon atoms in a proper amount so as to give the prescr ibed 
repeating number; and adding ethylene oxide in a. proper amount- 
so as to give the prescribed repeating number. Furthermore, 
5 the monomer can also foe obtained by est erl.fi cat ion of an alcohol, 
which is obtained by adding ethylene oxide in a proper amount 
so as to give the prescribed repeating number to an alcohol or 
a. phenol comprising a hydrocarbon group containing 1 to. 20 carbon 
atoms, adding alkylene oxide of 3 to 18 carbon atoms in. a proper 

10 amount so as to give the prescribed repeating number, and adding 
ethylene oxide in a proper amount so as to give the prescribed 
repeating number, with an unsaturated carboxylic acid or ester 
exchange reaction of the alcohol with an unsaturated carboxylic 
acid ester. 

15 [0035] 

As the unsaturated alcohol, it is preferable that vinyl 
alcohol, ally! alcohol, methallyi alcohol, 3-butene-l-ol, 
3 -methyl --3 --butane-- 1 -ol , 3 -methyl - 2 -butene - l~ol , 
2 -me thy 1.-3 ~b u t e n.e - 2 ~o 1 , 2-methyi-2-butene-l-oi, 

20 2-methyl-3-foutene-l--oi and the like . As unsaturated carboxylic 
acid,, acrylic acid andmethacrylic acid are pref erable. Further, 
as unsaturated carboxylic acid ester, a Iky Lester of these 
unsaturated carboxylic acids can be used, As alkylene oxide 
having 3 to 18 carbon atoms, propylene oxide, butyiene oxide, 

25 and an epoxylated unsaturated hydrocarbon, are preferable, 
Among them, propylene oxide is preferable. 

As the aforementioned alcohol or phenol having a 
hydrocarbon group having 1 to 2 0 carbon atom (s ) , alky! alcohol 
such as methanol, ethanol, and butanol; alcohol having an aryi 

30 group such as benzyl alcohol; phenols such as phenol and 
paramethyiphenol are preferable. Among them, alcohol of a 
carbon number of 1 to 3 such as methanol, ethanol and butanol 
is preferable, 
[0036] 

35 A ratio of a monomer unit formed by a compound represented 
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by the formula (2) relative to a total weight of the copolymer 
is preferably 10 to 35% by weight, more preferably 50 to 90% 
by weighty and still more preferably 65 to 85% by weight. In 
addition, when the copolymer is obtained by copolymer i zing a 
5 monomer (X) represented by the formula (2). and an unsaturated 
oar boxy lie acid monomer (X) f relative to 100% by weight of the 
total weight of (X) and (Y) , (X) is preferably 10 to 95% by weight r 
more preferably 50 to 90% by weight, and still more preferably 
65 to 85% by weight. In addition, a copolymeriEafole monomer 
10 other than (X) and ( Y) maybe used as a cop o. 1 y rcter .1 z a b I e composition 
and, relative to 10 0% by weight of the total weight of (X) and 

(Y) > an amount of the monomer to be used is 0 to 50% by weight . 

[0037] 

A monomer not having an oxyalkyiene group having 3 or more 
15 carbon atoms may foe used jointly with the poly a Iky 1 ene glycol 
unsaturated monomer . That is, a monomer in which an oxyalkyiene 
group represented by ~ (E a G} ~ in the formula (1) is all an 
oxyethyiene group may be used. Such the polyai fcylene glycol 
unsaturated monomer is the same except that an oxyalkyiene group 
20 having 3 or more carbon atoms does not contain in the 

aforementioned polyalkylene glycol unsaturated monomer. 
[0038] 

Suited as the polyalkylene glycol unsaturated monomer, 
that is, a polyalkylene glycol unsaturated monomer having an 
25 oxya-lkyl.en-e group having 3 or more carbon atoms and a polyalkylene 
glycol nnsa tur at ed-monomer not having an oxyalkyiene group havi ng 
3 or more carbon atoms are, for example, an unsaturated 
alcohol-polyaikylene glycol adduot and a. polyalkylene glycol 
ester monomer. 

3D The above-mentioned unsaturated alcohol-polyalkylene 

glycol adduct may be any compounds that have a structure in. which 
a poiyai xylene glycol chain is added to an alcohol containing 
an unsaturated group. The above mentioned polyalkylene glycol 
ester monomer may foe any of monomers that have a structure in 

35 which an unsaturated group is bonded to a polyalkylene glycol 
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chain via an ester bond . Preferred ia an unsaturated. carboK.yI.ic 
acid polyalkylene glycol ester compound, and particularly 
preferred is (alkoxy) polyalkylene glycol mono (me th) aerylate , 
[0039] 

5 Suitable as the above-mentioned unsaturated 

aicoho 1-polya 1 ky 1 ene glycol adduct are f for example , a vinyl 
alcohol-aikylene oxide adduct, {raeth} allyl alcohol--aikyiene 
oxide adduc t , 3-buten-l-ol-aikyiene oxide add net/ isoprene 
alcohol ( 3 ~me t hy 1 - 3 ~fou t a n - 1 ~ o 1 J -alkylene oxide adduct , 
10 3 -me t hy 1 - 2 ~bu te n~ 1 ~ c 1 ~ a 1 ky 1 ene oxide adduct, 
2 -methyl- 3 -but en-2 ~o 1-a.ikylene oxide adduct , 
2 -me thy 1 - 2 -but en - 1 - o 1 - a 1 ky 1 ene o x i d e adduct, 
2-methyl~3-buten-l-ol-alkylene oxide adduct and the like* 
[0040] 

15 Suitable as the above-mentioned unsaturated 

alcohol-poiyaikyiene glycol adduct are also polyethylene glycol 
monovinyl ether, methoxy polyethylene glycol iriono vinyl ether , 
polyethylene glycol mono (meth) allyl ether, methoxy 
polyethylene glycol mono {raeth} allyl ether, poly ethyl ene glycol 

20 mono ( 2 -me thy .1-2 -propenyi ) ether , polyethylene glycol 
mono ( .2 -but en y 1 } ether, polyethylene glycol 
mono ( 3-methyl-3-butenyl ) ether, polyethylene glycol 
mono ( 3-met hy 1 -2 -bu teny 1 } ether , poly e thy 1 ene glycol 
mono (2 -methyl - 3 -fouteny 1 ) ether, polyethylene glycol 

25 mono (2 -methyl -2 -but enyl) ether, polyethylene glycol 
mono (1, 1 -dime t hyl -2 -pr openyi ) ether, 

polyethyiene-poiypropylene glycol mono { 3 -methyl - 3 -but enyl } 
ether, met hoxypoly ethylene glycol mono ( 3~methyl~3~butenyl 5 
ether, ethoxypolyethyl ene glycol mono ( 3~methyl~3-butenyi ) 
30 ether, i-propoxypoiyethylene glycol mono (3 -methyl- 3 -but enyl ) 
e t h e r , eye 1 ohexyi ox yp oly ethyl ene gly col 

mono ( 3 -methyl -3.-but.enyl ) ether, 1-octyioxypoiyethylene glycol 
mono ( 3~methyl~3-bu teny 1 } ether, nony iaikoxypolyet hyiene 
glycol mono {3-methyl-3-butenyl) ether, 
35 iaurylaikoxypolyethylene glycol mono {3-merhyl-3-but enyl) 
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ether, stear y 1 a I koxypo I y e t h ylene glycol 

mono (3"methyl-3™foutenyl} ether, phenoxypo 1 ye thy lane glycol 
mono (3 -methyl -3 -but any 1 ) ether, naphthoxypGlyethylene glycol 
mono ( 3-methyl ~3~foutenyl } ether, methoxypoiyethyiene glycol 
5 monoallyl ether r e thoxypoiyethylene glycol monoaiiyi ether , 
phenoxypolyethylene glycol monoallyl ether, 

methoxypolyethylene glycol mono ( 2 -me thy 1 - 2 - p r open y 1 } ether, 
ethoxypolyethylene glycol mono {2-met:hyi-2-propenyl ) ethar, 
phenoxypolyethylene glycol mono ( 2 ~me thy 1-2 -propeny 1 ) ether and 
10 the like, 
[00411 

The above-ment i oned (aikoxy } polya l.ky lehe glycol 
mono (laeth) acrylate may be the one mentioned above* but suitable 
are esterif ieation products of (meth} acrylic acid with 

15 a 1 koxypplyal kyiene glycols, especially preferably 

aikoxypo lya 1 kyl ene glycols whi ch are mainly formed of an ethylene 
oxide group (s) f obtained by addition of 1 to 300 moles of an 
sal kylene oxide group (s) containing 2 to 18 carbon atoms to any 
of aliphatic alcohols containing 1 to 30 carbon atoms such as 

20. methanol r ethane 1 f 1-propanol, 2 -propane 1, 1 -butane! , 

2-foutanol, 1 -pent-anal, 2-pent.anoi 3-pentanol / i-haxanol, 
2 -hexanoi r 3 -hexanol / octane I f 2 -ethy 1- 1 -hexanoi r nonyl 
alcohol ? lauryl alcohol r cetyl alcohol and stearyi alcohol; 
all eye lie alcohols containing 3 to 30 cartoon atoms such as 

25 cyciohexanol ; and unsaturated alcohols containing 3 to 30 carbon 
atoms such as (math) ally 1 alcohol , 3~buten~l-ol and 
3 -m e thy 1-3 ~ but en - 1 ~ o 1 , 
[004 2] 

Suitable as said esterif ication products are those 
30 (alkoxy) polyethyl ene glycol (poly) (aikyiene glycol containing 
2 to 4 carbon atoms) (math) acrylates which are given below: 
Methoxypolyethylene glycol mono { me t h ) acr y 1 at e , 
methoxy {polyethylene glycol- (poly } propylene glycol} 
mono (moth) aery late ? methoxy { polyethylene 
35 glycol- (poly) tout ylene glycol.} mono (meth) acrylate. 
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methoxy { poly ethyl ene gi yea 1 - (poly) propylene 
glycol- (poly) butyiene glycol } mono (.meth } acryiate, 
e t ho xyp o 1 ye t h y 1 ene g I yco I mo n o { me t h ) a c r y 1 a t e , 
ethoxy{ polyethylene glycol™ (poly) propylene glycol } 
5 mono (met ft) acryiate, et.hoxy {polyethylene 

glycol- (poly) butyiene glycol} mono (math) acryiate, 
ethoxy {polyethylene glycol- (poly } propylene 
glycol- (poly) butyiene glycol } mono (math) acryiate f 
propoxypoiyethylene glycol mono (meth) acryiate, 

10 propoxy {polyethylene glycol"- (poly) propylene glycol } 
mono (meth) acryiate , propoxy {polyethylene 
glycol- (poly) butyiene glycol} mono (meth) acryiate , 
propoxy {polyethylene glycol™ (poly) propylene 
glycol- (poly) butyiene glycol} mono (meth ) acryiate r 

15 [004 3] 

hutoxypoly ethylene glycol mono (meth) acryiate,. 
butoxy {polyethylene glycol- (poly) propylene glycol] 
mono (meth) acryiate , butoxy {polyethylene 
glycol- (poly) butyiene glycol} mono (meth) acryiate r 

20 butoxy {polyethylene glycol- (poly) propylene 

glycol- (poly) butyiene glycol ] mono (meth) acryiate, 
pentoxypolyethylene glycol mono (meth) acryiate, 
pentoxy {polyethylene glycol- (poly ) propylene glycol } 
mono (meth) acryiate r pentoxy { polyethylene 

25 glycol- (poly) butyiene glycol ■> mono (meth) acryiate, 
pentoxy {polyethylene glycol- (poly) propylene 
glycol- (poly ) butyiene glycol } mono (meth) acryiate f 
h e x o x yp o 1 y e t hy 1 e n e glycol mono ( me t h 5 aery 1 a t a , 
hexoxy {polyethylene glycol- (poly) propylene glycol } 

30 mono (meth ) acryiate r hexoxy { polyethylene 

glycol- (poly ) butyiene glycol) mono (meth ) acryiate , 
hexoxy {polyethylene glycol- (poly) propylene 
glycol- (poly) butyiene glycol } mono (meth) acryiate , 
[0044 ] 

35 heptoxypoiyethylene glycol mono (.meth) acryiate. 
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heptoxy {polyethylene glycol- (poly) propylene glycol} 
mono ( me t h ) aerylat e , h ep t o x y { p o 1 ye thy 1 e n e 
glycol- (poly) butylene glycol } mono (raeth) acrylate./ 
heptoxy {polyethylene glycol- (poly } propylene 
5 glycol- (poly) butylene glycol } mono (meth} acrylate, 
oct.o xypo 1 ye thy 1 ene glycol mono (nisth) aery late 
octoxy {polyethylene glycol- (poly}' propylene glycol } 
mono (meth ) acrylate ? octoxy {polyethylene 
glycol- {poly} butylene glycol } mono {meth) acrylate, 

10 octoxy (polyethylene glycol- (poly ) propylene 

glycol- (poly) butylene glycol } mono (meth) acrylate^ 
nonanoxypolyethylene glycol mono (meth) aery late, 
■nonanoxy {pa lyethylene glycol- (poly) propylene glycol } 
mono (meth ) acrylate t nonanoxy { polyethylene 

1.5 glycol- (poly) butylene glycol } mono (meth) acrylate , 
nonanoxy { polyethylene glycol- (poly ) propylene 
glycol- (poly) butylene glycol } mono (meth) acrylate, 
[00481 

decanoxypolyethylene glycol mono (meth) acrylate, 

20 decanoxy {polyethylene glycol-- (poly ) propylene glycol} 
mono (meth) a cry late , decanoxy! polyethylene 
glycol - (poly ) butylene glycol } mono (meth ) aery late f 
dec anoxy { p a 1 ye t by 1 en e glycol- (poly) pr op y 1 ene 
glycol- (poly ) butylene glycol } mono (meth) aer ylate,. 

25 undeGanoxypolyethylene glycol mono (meth) acr ylate., 

undecanoxy {polyethylene glycol- (poly } propylene glycol} 
mono (meth) acrylate t undecanoxy { polyethylene 
glycol- (poly) butylene glycol } mono (meth) acrylate , 
undecanoxy {polyethylene glycol- (poly } propylene 

30 glycol- (poly) butylene glycol } mono (meth) acrylate^ 
dodeeanoxypo lyethylene glycol mono (meth } aery 1 ate , 
dodecanoxy {polyethylene glycol- (poly) propylene glycol} 
mono (meth} acrylate / dodecanoxy { polyethylene 
glycol- (poly ) butylene glycol } mono (meth) acrylate r 

35' dodecanoxy {polyethylene glycol- (poly) propylene 
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glycol- (poly ) butylene glycol } mono (meth} acrylate, 
[00461 

t r id e c a no x yp o 1 y e t h y 1 en e glycol, mono (meth} aerylate f 
trideeanoxy { polyethylene glycol- (poly) propylene glycol} 
5 mono (meth) acrylate, tridecanoxy {polyethylene 

glycol™ (poly) but ylene glycol } mono (meth) acrylate, 
trideeanoxy { polyethylene glycol - (poly) propylene 
glycol- (poly) but ylene glycol} mono (meth) aery late , 
tet radecanoxypolyethylene glycol mono {meth) acrylate, 

10 tetradeeanoxy {polyethylene glycol- (poly) propylene glycol} 
mono (meth) aery late, tetradeeanoxy {polyethylene 
glycol- (poly) butylene glycol } mono (meth) a cry late, 
tetradeeanoxy { polyethylene glycol- (poly) propylene 
glycol — (poly) butylene glycol } mono (meth) acrylate, 

15 pentadecanoxypolyethylene glycol mono (meth) acrylate.,. 

pentadecanaboxy { polyethylene glycol- (poly ) propylene glycol} 
mono (meth) acrylate, pent adecanoxy {polyethylene 
gl.yco 1 - (poly) butyl ene g 1 y c o 1 } mono (me t h ) a c r y 1 a t e ? 
pentadecanoxy {polyethylene glycol- (poly) propylene 

20 glycol- {poly) butylene glycol} mono (meth) a cry late-, 
[00471 

hexadeeanoxypolyethylene glycol mono (meth ) aery late , 
hexadecanoxyl .polyethylene glycol- (poly) propylene glycol } 
mono (meth) acrylate, hexadecanoxy {polyethylene 

25 glycol" (poly) butylene glycol } mono (meth) aery late, 
hexadecanoxy {polyethylene glycol- (poly) propylene 
glycol- {poly ) butylene glycol } mono (meth) a cry late, 
heptadecanoKypoiyethylene glycol mono (meth) aery late, 
hept adecanoxy {polyethylene glycol- (poly) propylene glycol} 

30 mono (meth) a cry late., heptadecanoxy (polyethylene 

glycol- (poly) butylene glycol } mono (meth) acrylate, 
hept adecanoxy { polyethylene glycol- (poly) propyl ene 
glycol- {poly) butylene glycol } mono (meth) acrylate, 
octadecanoxypolyethylene glycol mono (meth) acrylate, 

35 oct adecanoxy (polyethylene glycol- (poly; propylene glycol } 
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mono (meth ) acrylate, OGtadecanoxy f polyethylene 
glycol- (poly) butylene glycol } mono (math) aery late, 
octadeoanoxy {polyethylene glycol™ (poly ) propylene 
glycol- (poly) butylene glycol } mono {math) acrylate, 
5 [00481 

nonadecanoKypolyethylene glycol mono (xneth) aery late , 
nonadecanoxy {polyethylene glycol- (poly) propylene glycol I 
mono (meth). acrylate , nonadecanoxy { polyethylene 
glycol- (poly) butylene glycol } mono (math) acrylate, 

10 nonadecanoxy {polyethylene glycol- (poly } propylene 
glycol- {poly) butylene glycol } mono (xneth) acrylate, 
eye 1. op e n t o'xypo lye thy I ene glycol mono (math) aery late ^ 
cyclopentoxy {polyethylene glycol ~ (poly ) propylene glycol } 
mono (math) aerylat e, cyclopentoxy {polyethylene 

15 glycol- (poly) butylene glycol } mono (irieth) a cry late, 
cyclopento^y {polyethylene glycol- (poly) propylene 
glycol- (poly) foutylene glycol } mono {laefehj acrylate, 
oyclohexoxypolyethylene glycol mono (meth) acrylate, 
cycl ohexoxy (polyethylene glycol- (poly} propylene glycol } 

20 mono (meth) acrylate, cyclohexoxy {polyethylene 

glycol- {poly ) butylene glycol } mono (meth) acrylate, 
cyclohexoxy {polyethylene glycol- (poly) propylene 
glycol- (poly) butylene glycol } mono (meth } acrylate - 
[004 9] 

25 As the aforementioned (alkoxy ) polyalkylene glycol 

mono (meth) acrylate, In addition to the aforementioned compounds, 
it is preferable that phenoxypo lye thy 1 ene glycol 
mono (meth) acrylate, phenoxy { polyethylene glycol 
(poly) (propyleneglyeol ) } mono (meth) acrylate, 

30 phenoxy { polyethylene glycol (poly) butylene glycol} 
mono (meth) acrylate, phenoxy {polyethylene glycol 
(poly) propylene glycol (poly) butylene glycol) 
mono (meth) acrylate, (meth) allyioxypoiyethylene glycol 
mono (meth) acrylate , (met h ) a 1 1 y 1 o x y { p o lye thy 1 en e glyco 1 

35 (poly) propylene glycol} mono (meth} acrylate. 
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(math) allyloxy ipolyethylene glycol (poly } butyiene glycol J 
mono {.meth} acrylafce, (math) allyioxy { polyethylene glycol 

(poly ) propylene glycol ( p o 1 y } but y I en e glycol J 
mono (meth) aerylate . 
5 [0050] 

As the aforementioned polyal kylene glycol unsaturated 
monomer, in addition to the aforementioned monomers, 
(alkoxy) polyal kylene glycol moriomaieic acid ester, and 
(aikoxy) polyal kylene glycol dimaleic acid ester are preferable - 

10 As such a monomer r the foiiowings are preferable. 

Half esters and die stars derived from alkyl (poly) a 1 kylene 
glycols obtained by addition of 1 to SCO moles of an oxyaikylene 
containing 2 to 18 carbon atoms to an alcohol containing 1 to 
30 carbon atoms or an amine containing 1 to 30 carbon atoms and 

15 the above-mentioned unsaturated dicarboxyiic acid, monomers; 
half esters and -di esters derived from the above-mentioned 
unsaturated dicarboxyiic acid monomers and polyal kylene glycols 
having an average number of moles of a glycol (s) containing 2 
to 18 carbon atoms as added of 2 to 500; half amides of maieamic 

20 acid with polyal. kylene glycols having an average number of moles 
of a glycol {s) containing 2 to 18 carbon atoms as added of 2 
to 500; (poly) -a 1 kylene glycol di (meth) aorylates such as 
triethylene glycol di (meth } aery late , (poly) ethylene glycol 
di (math) aerylate, polypropylene glycol di (meth} aerylate, and 

25 (poly) ethylene glycol™ (poly) propylene glycol 

di (meth) aerylate; (poly) al kylene glycol dimaleates such as 
triethylene glycol d.imaleate and polyethylene glycol dirnaleate; 
and the like. 
[00 51] 

30 The aforementioned unsaturated carfooxylie acid monomer 

may be a monomer having a group capable of forming a carboanion 
with a poiymerizable unsaturated groups preferably a compound 
represented by the following formula (3) * 
[00 52] 
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KB o7 
It 

C^C (8 3 

E 8 COOM 1 

[0053] 

In the formula, R% and R 8 may be the same or different , 
represent a hydrogen atom, a methyl group, or ~(CH 2 ) 2COOM 2 , and 
5 z represents a number of 0 to 2* ~ {CH 2 ) .zlCOOM 2 may f orm an 
anhydride with -COOM 1 or other - (CK 2 ) zlCGOM 2 * M 1 and H 2 may be 
the same or different, and represent a hydrogen atom, a metal 
atom, an armnonium group or an organic amine group {organic 
ammon i urn g roup } . 
10 [005 4] 

As a metal atom in M 1 and M 2 in the formula (3), it is 
preferable that a monovalent metal atom such as an alkali metal 
atom, f or example lithium, sodium and potassium; a divalent metal 
atom such as an alkaline earth metal atom., for example calcium 

15 and magnesium; a trivalent metal ato% for example aluminum and 
iron are preferable;. As an organic amine group, an alkanolamine 
group such as an ethane lamina group, a die thanbA amine group, 
and a t. r let ha no i ami n e group, and a triethy lamina group are 
preferable » Further, the organic amine group may be an ammonium 

20 group . 
[0055] 

As t he unsaturated carboxyiic acid monomer , an unsat urated 
mono darboxy ii c acidmonomer and an unsaturated dicarboxylic acid 
monomer are preferable. The unsaturated monooarboxylic acid 

25 monomer may be a monomer having each one of an unsaturated group 
and a group capable of forming a carboanion in a molecule. For 
example, acrylic acid, methacrylic acid, and crotonic acid; their 
monovalent metal salt, divalent metal salt, ammonium salt, and 
organic amine salt are preferable . Among them, from, a viewpoint 

30 of improvement in cement dispersing performance f it is more 
preferable to use methacrylic acid; its monovalent metal salt, 
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divalent metal salt, a^onium salt;, or organic amine salt. 

The unsaturated diearhoxyl ic acid monomer may be a monomer 
having one unsaturated group and two groups capable of forming- 
a carboanion in a molecule > Maleic acid, itaconic acid, 
5 citra.con.ic- acid, and f umaric acid,, and their monovalent metal 
salt, divalent metal salt, ammonium salt and organic amine salt, 
and their anhydride are preferable , 
FOGS 6] 

As the unsaturated car boxy lie acid monomer, in addition 
10 t o them, a half ester of an unsaturated dicarboxylio acid monomer 
and an alcohol having 1 to 22 carbon atom ( s } , a half amide of 
unsaturated dicarboKylic acids and amine having 1 to 22 carbon 
atom ( s } , a half ester of an unsaturated die a rboxyiic acid monomer 
and glycol having 2 to 4 carbon atoms, and a half amide of maleamic 
15 acid and glycol having 2 to 4 carbon atoms may be also used* 
[0057] 

As a monomer copolymer! zable with the aforementioned 
monomers, the following compounds can foe used. (Meth) acrylic 
acid esters such as methyl (meth) acrylate, ethyl (math) acrylate, 
20 propyl (meth) acrylate, butyl (meth) acrylate, pentyl 

(meth) acrylate, hexyl (meth) acrylate, deeyl (meth) acrylate, 
and lauryi (meth) acrylate; dif functional (meth 5 acrylates such 
as hex.aned.ioi di (meth) acrylate; (meth } acrylate compounds such 
as hyroxyethyl (meth) acrylate, hydroxy propyl (meth) acrylate, 
25 methoxyethyl (meth) acrylate, ethoxyethyl (meth) acrylate, 
b ut oxye t h y let h y 1 (meth) acrylate, and me t hex y propyl 
(meth) acrylate; amides of the aforementioned, unsaturated 
monocarboxyiic acid monomer and amine having 1 to 30 carbon 
atom {s} , and unsaturated amides such as (meth) ac.ryiami.de., 
30 methyl (meth) acrylamide, (meth) aery la X kyiami.de , 
M-sme thy iol (meth } acrylamide , and 
N, N-dimethyi (meth) acrylamide. 
[005 8] 

Half esters and diesters derived from unsaturated 
35 dicarboxylio. acid as. mentioned above and alcohols containing 
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1 to 30 carbon atoms; half amides and diamides derived from the 
above-mentioned unsaturated d lea r boxy 11 c acid monomer and an 
amine containing 1 to 30 carbon atoms; half esters and diesters 
derived from the above-mentioned unsaturated dicarbpxylic acid 
5 monomer and glycol containing 2 to 18 carbon atoms; half amide 
derived £ roia maleamine acid and glycol containing 2 to 18 carbon 
atom; multifunctional (irteth) acrylate such as hexanediol 
di (meth) acrylate r t rime thy iolpropane tri (meth) acrylate and 
trimethyiolpropane di (meth) acrylate; unsaturated sulfonic 
10 acids and monovalent metal salt , divalent metal salt,, ammonium 
salt and organic ammonium salt thereof ? for example; 
v i n y 1 s u 1 f o n a t e> (meth). a 11 y 1 &u 1 f on a t e r 

2- (meth) aery 1 ox ye thy 1 s u 1 fonate * 

3- (meth ) acryloxypropy 1 sul fonate f 

15 3 ~ { met h } a c r y 1 ox y - 2 - h y d r o k yp r opy 1 s u 1 f o n at e , 

3- (meth} aeryloxy~2 -hydroxypropyi sulf ophenyl ether , 
3— (meth) acryioxy-2--hydroxypropyloxysulf ofoenzoate t 
4~ {meth} acryioxybutyisuf onats v 
Cmeth) aery 1 ami domethyl sul fonate r 

20 (meth) acrylamidoethyl sul fonate, 2~methylpr opanesulfonic acid 
(meth) acryiami.de , and styrenesuif onic acid; vinyl aromatic 
compounds such as styrene, a~methyistyrene, bromostyrene , 
chloroctyrene, vinyl toluene and p~me thylstyrene; a— olefins 
such as hexene, heptane and dseene; aikyi vinyl ethers such as 

25 methyl vinyl ether, ethyl vinyl ether and butyl vinyl ether; 
ally! eaters such as ally"! acetate; ally Is such as ally! alcohol; 
[005 9] 

alkanediol mono {meth} acrylate s such as 
1> 4 -butanedioimono (meth) acrylate ? 1 r 5 - p en t an e di o 1 

30 mono (meth) acrylate and 1, 6-hexanediol mono (meth) acrylate; 
dienes such as butadiene, isoprene, isobutylene, 
2-methyl-i , 3 -butadiene and 2*- chio.ro- 1, 3-butadiene ; 
unsaturated cyano. compounds such as (meth) acrylon.it rile and 
a-chloroacrylonit riie ; unsaturated esters such as vinyl acetate 

35 and vinyl propionate; unsaturated amines such as aminoethyl 
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{me t h 5 a c x y 1 a t e , me t h y l a m i n o e t h y 1 { me th ) aery l a t e , 

dime thy lamina-ethyl {meth} aery late f dime thy 1 ami n op r opy 1. 

(meth) acryiate , d ifou t y 1 ami, no e t hy 1 (irieth ) aery late and 
vlnylpyridine; divinyl aroma tics such as divinylbenzene; 
5 cyanurates such as triallyl eyanurate; and siloxane derivatives 
such as polydlmethylsiloxanepropyla^ acid r 
polydimethylsi loxaneaminopropyleneaml noma leamidio acid, 
poiydimethyisi.loxane~his {propylainlnomaleaxaidic. acid) f 
polydimethyisiloxane~his {dipropyloneaminomaieamidic acid) , 
10 polydimethylsi ioxane- { 1 -propyl- 3— aery late) r 

polydimethyisiloxane- ( l-propyl-S-methacrylate) , 
polydimethylsi loxane-b is { l-prapyl~3~acrylate) and. 
poiydimethyisiloxane-bls ( 1 -propyl - 3 --methacr y lat e ) * 

[GO 601 

15 As the aforementioned, c o p o .1 yme r i.z ab.l e monoiaer :f a 

poiyaikyleneimine monomer having a poiymerizable unsaturated 
group and an polyoxyaikylene group, and a monomer having a. 
structure in which an oxyaikyiene group is bound to a polyhydric 
alcohol residue may be also used, and examples include {1} a 

20 mac.rom.er in which giyeidyl me t ha c r y 1 at e is added to a 

multi-branched polymer obtained by adding alkylene oxide to 
poiyaikyleneimine^ (2) a (math) acrylic acid ester itiacronier of 
a multi-branched polymer in which alkylene oxide is added to 
p o 1 y a 1 ky 1 eneimi ne, and (3) a maleic acid ester macromer of a 

25 multi-branched polymer in which alkylene oxide is added to 
poiyaikyleneimine, that is, an ethylene monomer having a 
multi-branched poiyoxyalkyiene group of (1) to (3) > As the 
inui t i -branched polymer^ polyamidopolyamine or polyhydric 
alcohol to which alkylene oxide is added may be used. 

30 [00 611 

Examples of the poiyaikyleneimine include a hombpoly.rn.er 
and a copolymer obtained by polymerizing one or more kind (s) 
of alkyleneimines having 2 to 8 carbon atoms such as ethylensimine^ 
propyieneimine r 1 , 2-butyleneimine , 2 , 3 ~b uty 1 ene imi n e and 
35 1, 1-dimethylethyleneimine by a conventional method . It is 
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preferable that they are formed using ethyl eneimine as a main 
component* Such the polyalkyleneimine may be any of a straight 
structure, a branched structure , and a three-dimensionaily 
cross linked structure. Further examples may include 
5 e thylenedi amine , diethylenetri amine, triethyisner etramine, 
and tetraethylenepentamine «. Such the polyalfcyieneimine has 
usually a primary amino group or a secondary amino group (imino 
group) having an active hydrogen atom in addition to a tertiary 
amino group in a structure . 
10 A. weight average -molecular weight of the polyalkyieneimine 

is preferably 10 Q to 1 : „ 0.00, 000, more preferably 300 to 50, 000, 
and still more preferably 60 0 to 3.0,000. 
[0062] 

As alkylene oxide to foe added to the aforementioned 
15 polyaikyleneimi.de, alkylene oxide having .2 to 3 carbon atoms 
such as ethylene oxide, propylene oxide , butylene oxide, 
isobutylene oxide, i -butane oxide, S -butane oxide, 
trimethylethyiene oxide, tetramethylene oxide, 
tetramethylethyiene oxide, butadiene monoxide, and octylene 
20 oxide.., and ali cyclic epoxide such as dipentaneethyiene oxide, 
and dihexaneet.hylene oxide; alicyclie epoxide such as 
trimethyiene oxide, tetramethylene oxide, tetrahydrof uran, 
tetrahydropyran, and octylene oxide; aromatic epoxide such as 
styrene oxide, and 1 , l~diphen,yl. ethylene oxide are preferable . 
25 Among them, ethylene oxide> propylene oxide , and butylene oxide 
are preferable. Further, entity containing ethylene oxide as 
a main component is more preferable. 
[0063] 

In the alkylene oxide adduct, it is preferable that an 
30 average molar number of addition of an oxyalkyierie group is, 
for example, not smaller than 0*5 and not larger than 300* The 
mole number is more preferably 1 or more, and still more preferably 
1.5 or more, particularly preferably 2 or more, most preferably 
3 or more « In addition, the mole number is more preferably 200 
35 or less, and still more preferably 150 or less, particularly 
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preferably 100 or less, most preferably 50 or less. When an. 
average molar number of addition in an aikylene oxide adduct 
is outside such the range, there is a possibility that action 
and effect of a copolymer to make fluidity of a cement composition 
5 excellent are not sufficiently exerted. 
[00 64] 

In the cement admixture of the present invention, when 
one or more kind (s) of polymers other than a polyearboxylic acid 
copolymer having a poiyalkyiene glycol side chain, containing 

10 an essential oxyalkylene group having 3 or more carbon atoms 
may be contained, it is preferable that the polymer is obtained 
by polymerizing a monomer component containing a poiyalkyiene 
glycol unsaturated monomer in which an oxyalkylene group 
represented by - ( R a O-) - in the formula (1) is all an, oxyethylene 

15 group. Preferably, a monomer component contains an unsaturated 
carboxylic acid monomer and, if necessary, it may contain other 
capolymerizable monomer* Such the poiyalkyiene glycol 
unsatu rated monomer , unsaturated .oar boxy lie acid monomer and 
other copoiymerisable monomer are the same as those as described 

20 above. In addition, a weight average molecular weight is the 
same as that of a copolymer in the embodiment of (.1 ) . 
[0065] 

As a process for preparing the cement admixture of the 
present invention , (i) a process of separately preparing two 

25 or more kinds of copolymers which are to constitute a 

polyearboxylic acid copolymer, and then mixing those copolymers , 
and (ii) a process of preparing two or more kinds of copolymers 
having different acid value , or having a weight average molecule r 
weight of 20,000 or less in a series of polymerization steps 

3D by, for example, changing a ratio of monomers during 

polymerization are preferable* Preferable is a process of (i). * 
[006S] 

As the production method of copolymer mentioned above, 
for example, any polymerization method can be used., such as water 
35 solution polymerization, polymerization in organic solvent, 
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emulsion polymeri-zion- or bulk polymerization using the monomer 
components and a polymerization initiator. For example, 
suitable as the above polyme ri.za t ion initiator, are persuif ate 
salts such as ammoniura per sulfate, sodium per sulfate and 
5 potassium persulf ate; hydrogen peroxide ; a so compounds such as 
a z obi s w 2 -met hy i p r opion ami dine: hydrochloride and 
azoisobutyronitriie; peroxides such as benzoyl peroxide f 
lauroyl peroxide and cumene. hydroperoxide; and so forth. 
Further, as the promoter, reducing agents such as sodium 

10 hy dr ogen sul fx t e , sodium sulfite, Mohr's salt, sodium 

pyrobisulf ite> formaldehyde sodium sulfoxyiate, ascorbic acid 
and erythorbic acid; and amine compounds such as ethylenediamine, 
sodium e thy lenediaminetetraacet ate and glycine etc. can be used 
in combination. These polymerization initiators and promoters 

15 may be used singly or two or more species may be used in 
c o mb i n a t i o n * 
[0067] 

In the above method of c op o 1 yrrte r 1 2 a t ion > a chain transfer 
agent may be used according to need. Usable as such chain 
20 transfer agent are one or two or more species of those known 
in the art. 

Suitable as the hydrophobic chain transfer agent are thiol 
compounds having a hydrocarbon group containing not less than 
3 carbon atoms or compounds whose solubility in water at 25 °G 

25 is not more than 10%. For example, suitable are thiol chain 
transfer agents such as. butane thiol, octanethiol, decanethiol , 
dodeeanethiol t hexadeeane thiol, oct.adecane.thl ol , cyclohexyl 
inereaptan, thiophenol, octyl th.ioglycoiate ? octyl 
2~mercaptopropionate, octyl 3~mercaptopropionate, 

30 2 - e t hy 1 haxyl me r c ap t op r op i o ha t a , 2 -me r c ap t o e t h y 1 o eta n o a t e , 
1, 8 -dime reap to- 3 , 6-dioxaoctane f decanetr ithiol , and dodecyl 
mercaptan; halides such as carbon tetrachloride, carbon 
t e t rab r omi de. r methylene chloride, bromoform, and 
broTaotrichloroethane; unsaturated hydrocarbon compounds such 

35 as a~methylstyrene dimer, a-terpinene, v--terpinene, dipentene, 
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and terpinolene; and the like,- These may be used one or two 
or more species may be used in combination. 

Also suitable as hydrophillc chain transfer agents are 
thiol chain transfer agents such as mercaptoethanol, 
5 thi.oglyceroi, thiogiycoiic acid,, me r c a p t op r opto n. i c acid, 

a-rrLercaptopropionic acid, 3-mercaptopropionic acid, thiomalio 
acid; and 2 ~mer capt oethane sul ton ic acid; primary alcohols such 
as 2-arainopropane-~l-oi; secondary alcohols such as isopropanoi; 
phosphorous acid, hypophosphorous acid and salts thereof (e*g, 

10 sodium hypophosphite , potassium hypophosphite) , sulfurous acid, 
hydrosulf urous acid, dithionous acid, metabisuif urous acid, and 
salts thereof (e.g. sodium sulfite, sodium hydrogen sulfite, 
sodium dithionite, sodium, metabi sulfite, potassium sulfite, 
potassium hydrogen sulfite, potassium dithionite, potassium 

15 metahisulf ite) and like lower oxides and salts thereof. These 
may be used one or two or more species* 
[00681 

As f or the method of adding the above chain transf er agent 
to the reaction vessel, such a continuous charging method as 

20 dripping and divided charging can be applied* The chain transfer 
agent may be introduced singly into the reaction vessel,, or it 
may be admixed in advance with the monomer or solvent. 

The above method of polymerization may be carried out 
either bat.chwi.se or continuously. As the solvent which is used 

25 where necessary in the step of polymerization, any of known ones 
may be used and suitable are water; alcohols such as methyl alcohol, 
ethyl alcohol and isopropyl alcohol; aromatic or aliphatic 
hydrocarbons such as benzene, toluene, xylene, cyclohexane and 
n-heptane; esters such as ethyl acetate; and ketones such as 

30 acetone and methyl ethyl ketone. These may be used one or two 
or more species may be used in combination. Among them, one 
or two or more solvents selected from the group consisting of 
water and lower alcohols containing 1 to 4 carbon atoms are 
preferably used from the viewpoint of solubility of the monomer 

35 and the obtained copolymer. 
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[00 69 ] 

As for the method of adding the monomer polymerization 
initiator , : etc. to the reaction vessel in the above-mentioned 
method of polymerization-, suitable are the method comprising 
5 charging the reaction vessel with all monomer and then adding 
the polymerization initiator thereto to conduct 
eopoiymerization; the method comprising charging the reaction 
vessel with some of monomer and then adding the polymerization 
initiator and residual monomer components thereto to conduct 

10 polymerization; and the method comprising charging the reaction 
vessel with the polymerization solvent and then adding the whole 
amount of the monomers and polymerization initiator thereto are 
suitable. Among such methods'/ the method comprising carrying 
out the polymerization by adding dropwi.se the polymerization 

15 initiator and monomers successively to the reaction vessel is 
preferred since the molecular weight distribution of the product 
copolymer can be made narrow (sharp) and the cement 
dispersibility for increasing the fluidity of cement 
composit ions and the like can be improved thereby « Furthermore, 

20 the eopoiyrnerization reaction is preferably carried out with 
maintaining the density of solvent in the reaction vessel during 
the polymerisation to not more than 50% since the preservation 
stability of the obtained polymer is more improved by the 
improvement of the copolymer! zability of the monomer components , 

25 More preferably, it is not more than 40%, still more preferably 
not more than 30%. 
1007 0] 

In the above method of polymerization, the polymerization 
temperature and other polymerization conditions are 

30 appropriately selected according to the polymerization method, 
solvent, polymerization initiator, and chain transfer agent 
employed. It is generally preferred that the polymerization 
temperature be not lower than 0°C and not higher than 150 °Ch 
More preferably, 4 0 to 120 G C, still more preferably 50 to 100 °C, 

35 especially preferably 60 to 85 °G. 
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[0071] 

The polymer obtained by the above method of 
copolymex-iz-ation as such can be used as the main component of 
cement admixtures . Where necessary, it may be used after further 
5 neutralisation with an alkaline substance. Preferably used as 
■the alkaline substance are inorganic salts such as monovalent 
and divalent metal hydroxides , chlorides and carbonates; 
ammonia.; and organic amines, etc.. 
[0072] 

TO The cement admixture of the present invention may contain, 

as an anti~f earning agent, a polyoxyalkylene compound containing 
at least one nitrogen atom and ? at the same time, having an 
oxyethyiene group and an oxyal kylene group ha ving 3 or more carbon 
atoms in a molecule, and containing an aliphatic hydrocarbon 

15 structure in which 5 or more carbon atoms are bound successively . 
A cement admixture containing such the ant i--f earning agent is 
also one of preferable embodiments of the present invention. 
One or more kind ( s } of such the anti -foaming agents can be used. 
[007 3] 

20 The polyoxyalkylene compound may be used by neutralizing 

a nitrogen atom with an inorganic acid such as hydrochloric acid, 
sulfuric acid and nitric .acid,, or an acidic substance such as 
acet ic acid* propionic acid and (meth) acrylic acid . By blending 
such the polyoxyalkylene compound with the cement admixture of 

25 the present invention, water-solubility of a copolymer in the 
cement admixture is improved, and storage stability of an aqueous 
medium solution of a blend of an polyoxyaikyneie compound and 
a copolymer becomes much better, 
[007 4] 

30 It is preferable that the aforementioned oxyethyiene group 

and an oxyal kylene group having 3 or more carbon atoms are present 
in a polyoxyalkylene compound as a polyoxyalkylene group in the 
added state and, when a polyoxyalkylene compound has a plurality 
of polyoxyalkylene groups,- these may be the same or different , 

35 A carbon number of an oxyaikylene group having 3 or more 
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carbon atoms is preferably 8 or less, more preferably 6 or less, 
and still more preferably 4 or less. In addition, an addition 
form of an oxyaikylene group in a form in which two or more kinds 
of alkylene oxides,, that is, ethylene oxide, and alkylene oxide 
5 having 3 or more carbon atoms are added, may be any ox random 
addition, block addition and alternate addition. A preferable 
form is such that oxyethyiene group-oxyalfcyiene group having 
3 or more carbon atoms is added in a block manner. 
[007 5] 

10 The af orementioned polyoxyalkyiene compound- has at least 

one aliphatic hydrocarbon structure in which 5 or more carbon 
atoms are bound successively. Examples of the aliphatic 
hydrocarbon structure in which 5 or more carbon atoms are bound 
successively, include an aliphatic hydrocarbon group having a 

15 structure in which 5 or more carbon atoms are bound successively, 
and an oxyalkyiene group having a structure in which 5 or more 
carbon atoms are bound successively and/ as long as such the 
structure is present in a molecule, the structure is not 
particularly limited. For example, an aliphatic hydrocarbon 

20 structure in which 5 or more carbon atoms are successively bound 
in an oxyalkylene group having 3 or more carbon atoms may be 
contained, or alternatively, an aliphatic hydrocarbon structure 
in which 5 or more carbon atoms are successively bound in a terminal 
liydrocarfaon may be contained , In addition, as such the aliphatic 

25 hydrocarbon s tructure, it is pref erable that a structure in which 
8 or more, more preferably 10 or more, and still more preferably 
more than 12 carbon atoms are bound successive. When a 
poiyoxy alkylene compound having an aliphatic hydrocarbon 
structure having 12 or more carbon atoms is used, quality of 

30 the air in a concrete composition can be made to be better. In 
addition, 30 or less carbon atoms are preferable. 22 or less 
is more preferable. 
[0076] 

It is pref erable to use, as the polyoxyalkyiene compound, 
35 a compound represented by the following formula (4) : 
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Z- [ (AO}q-R 9 ] r (4) 
(wherein 2 represents a compound residue having active hydrogen , 
H*s are the same or different, and represent a hydrogen atom, 
a hydrocarbon group., -Y-NR^R 11 , -COR 12 or "-CK 2 CH 2 NHCO-E 13 , Y 
5 represents an alkylene group having 1 to 10 carbon atop (a) f R la 
and R xi are the same or different , and represent a hydrogen atom 
or a hydrocarbon group having 1 to 30 carbon atom (s) ? R 12 and 
R lj represent a hydrocarbon group having i to 30 carbon atom (a) r 
or a group having at least one earboxyl group or sulf onyl group 

10 or a salt thereof t AOs are the same or different , and represent 
an oxyalkyiene group having 2 to 18 carbon atoms-, "q"s are the 
same or different, and represent an average molar number of 
addition of an oxyalkylehe group, and is 1 to 300> r is i to 
30 0 and, regarding the total molar number of addition of the 

15 Gxyethylene group in the oxyalkylene group as u and a total molar 
number of addition of an oxyalkylene group having 3 or more carbon 
atoms to be v, a relationship of 0.1 < u / (u -f v ) < 0.9, 1 < u+v 
< 300 is satisfied) „ in addition, in a polyoxyalkylene compound, 
represented by the formula (4) r a group represented by Z and/or 

20 a group represented by R ? has a nitrogen atom. 
[0 07 7 1 

In the formula (4) , 2 represents a compound residue having 
active hydrogen. A compound residue having active hydrogen 
means a group having a structure obtained by removing active 

25 hydrogen from a compound having active hydrogen, and is not 
particularly limited to a group which is formed by a reaction 
with a compound having active hydrogen . In addition., in a 
poiyoxyal kylene compound, a compound residue having active 
hydrogen may foe one or more kind (a ) , As such the group, a residue 

30 of an alcohol having a structure in which active hydrogen is 
removed from a hydroxy! group of an alcohol, a residue of 
carboxyiic acid having a structure in Which active hydrogen is 
removed from a oar boxy 1 group of carboxyiic acid, a residue of 
amine having a structure in which active hydrogen is removed 

35 from an amino group of amine, a residue of imine having a structure 
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in which active hydrogen is removed from an imine group of imine , 
and a residue having a structure in which active hydrogen is 
removed f rom a thiol group of thiol are preferable. Mong them, 
a residue of alcohol, and a residue of amine or imine are pref arable . 
5 A form of a compound residue having active hydrogen may be any 
of chain-like, branched, and tbree-diraensionaiiy cross! inked 
structures. 

Regarding a preferable embodiment of the aforementioned 
compound residue having act ive hydrogen,, as a residue of alcohol, 

10 a residue having a structure in which active hydrogen is removed 
from, a monohydric alcohol or a polyhydric alcohol such as 
t r ixue th y 1 olpr op a na> pentaerythritol , polygiycer in and sorbitol 
is preferable, as a residue of amine y a residue having a structure 
in which active hydrogen is removed from monovalent amine or 

15 polyvalent amine is preferable and, as a residue of imine , a 
residue having a structure in which active hydrogen is removed 
from diethyl ene imine or polyethyleneiinine is preferable ♦ 
[007 8] 

In the formula (.4 ) > R s s are the same or different, and 

20 represent a hydrogen atom, a hydrocarbon group, ~Y-NR 10 R a:L , -COR 12 
or -CH2CH2HHCO-R 13 - As a hydrocarbon group, a straight or 
branched alkyi group having 1 to 30 carbon atom 's) ; an aromatic 
group having a benzene ring which have 6 to 3D carbon atoms such 
as a phenyl group, an alkyi phenyl group, a phenyl alkyi group, 

25 a phenyl group substituted with an (alkyi) phenyl group, and a 
naphthyl group; an alfcenyi group having 2 to 3 0 carbon atoms; 
an alkynyl group having 2 to 30 carbon atoms are preferable. 
In addition, a carbon number of a hydrocarbon group has 1 or 
more carbon atom ( s ) , and in order that a polyoxyalkylene compound 

30 has high anti-f earning performance, a carbon number is preferably 
2 or more f more preferably 5 or more, and still more preferably 
more than 12. In addition, a carbon number is preferably 30 
or less, more preferably 22 or less, and still more preferably 
18 or less* Moreover, among hydrocarbon groups , a straight or 

35 branched alkyi group, and alkenyl group are particularly 
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preferable - 
[0073] 

The Y represents an alkylene group having 1 to 10 carbon, 
atom (s) and a carbon number is prefer ably 2 or more/ and 
5 preferably 8 or less. The R' 10 and R 11 represent a hydrogen atom 
or a hydrocarbon group having 1 to 30 carbon atom (s 5 and, when 
there is no aliphatic hydrocarbon structure in which 5 or. more 
carbon atoms are bound to Z or AO in the formula (4.) , a carbon 
number of a hydrocarbon group in 'R*° and R 11 is preferably 5 or 

10 more, more preferably 8 or niore^ and still more preferably 10 
or more. In addition^ a carbon number is and still more 
preferably more than 12.. In addition, a carbon number is 
preferably 22 or less. Conversely, when there is an aliphatic 
hydrocarbon structure in which 5 or more carbon atoms are 

15 successively bound to 2 or AO, R 1D and R 11 are preferably a hydrogen 
atom. R 12 and R 13 represent a hydrocarbon group having 1 to 30 
carbon at otitis) =, or a group having at least one carboxyl group 
or sulf onyi group or a salt thereof and f when there is no aliphatic 
hydrocarbon structure in which 5 or more carbon atoms are 

20 successively bound to 2 or AO in the formula (4) 9 . a hydrocarbon 
group having 5 or more carbon atoms is preferable. In contrast, 
when there is an aliphatic hydrocarbon structure in which 5 or 
more carbon atoms are successively bound to Z or AO, a group 
having at least one carboxyl group or sulf onyi group or a salt 

25 thereof is preferable, Among hydrocarbon groups, a straight 
or branched alkyl group, and aikenyl group are particularly 
preferable. 
[0080] 

The AO represent s an oxyaikyiene group having 2 to 18 carbon 
30 atoms, and a carbon number ispref erafoly 8 or less, more preferably 
6 or less, and still more preferably 4 or less. An addition 
embodiment of an oxy ethylene: group and an oxyaikyiene group 
having 3 or more carbon atoms may be any of random manner f block 
manner and alternate manner. A more preferable embodiment is 
35 block manner . In addition r the u and v represent a. total molar 
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number of addition of an oxyethylene group and a total molar 
number of addition of an oxyalkyiene group having 3 or more carbon 
atoms r respectively, and it is preferable to satisfy a 
relations-kip of 0.1 < u/{u+v) < 0,9, 1 < u+v < 3 00, (u+v) is 
S more preferably more than 5 r and still more pref erably more than 
10, In addition, (u+v) is preferably less than 200, more 
preferably less than 150, and still more preferably less than 
100> particularly preferably less than 80, most preferably less 
than 50 ■„ In the formula (4) , an average molar number of addition 
10 q means an average value of a mole number of an oxyalkylene group 
which is added per 1 mole of the same unit among units represented 
by [ (AQ) q ~K 9 ) , 
[00811 

In addition, it is preferable that u/ {u+v) which is a ratio 
15 of a total molar number of addition u of an cf&y ethylene group 
relative to a total molar number of addition (u+v) of alkylene 
oxide satisfies a relationship of 0,1 < u/ (u+v) < 0*9. When 
the ratio is 0.9 or more, there is a possibility that 
hydrophilicity becomes too strong , and ant i-foaming property 
20 becomes not sufficient in some cases. When the ratio is 0*1 
or less, there is a possibility that ant i~ foaming property can 
not be endured, In either case, a strength of a hardening product 
is reduced. A value of u/ {u+v} is more preferably more than 
0*15, and still more preferably more than 0*2, particularly 
25 preferably more than 0,3* In addition, the value is more 

preferably less than 0-8, and still more preferably less than 
0.7, particularly preferably less than 0*55* most preferably 
less than 0*5 > 
[008 21 

30 In addition, it is preferable that (u+v) satisfies a 

relationship of 1 < u+v < 3 00. {u+v}' is more preferably more 
than 5, and still more preferably more than 10. In addition, 
(u+v) is preferably less than 200 r more preferably less than 
150, and still more preferably less than 100 f particularly 

35 preferably less than 80, most preferably less than 50... 



4 0 



JP2 003-37:618 3 

[008 3] 

The r is 1 to 300 , and is preferably 2 00 or Iess ; more 
preferably 100 or less. When r Is 2 or more , that is, when a 
plurality of groups represented by ~[ tAO) q ~R 9 ] are bound to 2, 
5 groups represented by ~ [ (AO) may foe the same or different , 

[0 0841 

Since a poiyoxyaikyiene compound in the formula (4) has 
at least one aiiphalic hydrocarbon structure in which 5 or more 
carbon atoms are successively bound in a molecule r there is ? 

10 in the formula (4) f , an aliphalic hydrocarbon structure in which 
5 ore more successive carbon atoms are bound, in at least one 
of structures represented by R*> £, R*-M) and AO constituting 
a poiyoxyaikylene compound. As such the aliphatic hydrocarbon 
structure.^ a structure in which 10 or more hydrocarbon atoms 

15 are bound successively^ is preferable , In addition, 3 0 or less 
is preferable. 22 or less is more preferable, 
[0085] 

A molecular weight of a poiyoxyaikylene compound in the 
present invention is preferably 10/ 000 or less> more preferably 
20 5,009 or less., and preferably 100 or more, more preferably 200 
or more * 
[008 6] 

As a compound represented by the formula (45 * a primary 
amine having a straight or branched alkyl group having 1 to 30 

25 carbon atom(s) such as (di ) methyl. amine , (di ) ethy lamina, 
(di } propylamine r . (di) butyl amine , (di) pen t y 1 ami r,e , 
(di 3 hexyl amine , (di ) heptylamine , ( di } oct yiamine , 
(di } nonyl amine , {di ) dec a amine, (di ) undeeaamine> 
(di) dodeca amine, (di) tetradecaamine , (di ) pentadeeaamine, 

30 (di ) hexadecaamine, (di } heptadecaamine, (di) octadecaamine, 

( dij.nonadecaamin.e/ and (di 5 icosaamine; a secondary amine having 
the same kinds of alkyl groups or different kinds of alkyl groups; 
a primary amine having a straight or branched alkyl group having 
1 to 30 carbon atom(s) such as a primary amine derived from fatty 

35 acid obtained from a palm oil , a primary amine derived from oleic 
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acid, a primary amine derived from fatty acid obtained from a 
soybean oil, a primary amine derived from fatty acid obtained 
from beef tallow; and a primary amine derived from fatty acid 
obtained from hardened tallow and in which a different kind of 
5 an alkyl group is mixed; a secondary amine having a straight 
or branched alkyl group having 1 to 30 carbon atom (s) such as 
a secondary amine derived from fatty acid obtained from a palm 
oil, a secondary amine derived f rom oleic acid, a secondary amine 
derived from fatty acid obtained from a soybean oil, a secondary 

10 amine derived from fatty acid obtained from beef tallow, and. 
a secondary amine derived f rom fatty acid obtained from hardened 
tallow and in which a different kind of an alkyl group is mixed; 
a primary or secondary amine having an aromatic group having 
a benzene ring and having 6 to 3 0 carbon atoms such as an aromatic 

15 group having a phenyl group.., an alkyl phenyl group, a phenyl alkyl 
group, a phenyl group Substituted with an (alkyl) phenyl group, 
and a naphthyl group, an alkenyl group having 2 to 30 carbon 
atoms, or an alkynyi group having 2 to 30 carbon atoms; an adduct 
obtained by adding ethylene oxide and alkylene oxide having 3 

20 to 18 carbon atoms to amines such as alkanol arn.ines such as 
mono e t Inan o 1 amine diet hanol amine , and triethanoi amine are 
preferable . 
[0GS7] 

In addition, as a compound having two or more nitrogen 
25 atoms among the compounds represented by the f ormula (.4 } , 

ethylene oxide adduots and alkylene oxide adduct s having 3 to 
18 carbon atoms of amidoamines obtained by 
dehydratiGn-condensing poly.al.ky.iene poly amines such as 
•e t hy lehedi amine:, propyl e.nedxami.ne , diethylenetriamine, 
30 trie thy ienetetr amine , dipr opylene t r i amine , and 

tetrapropylenepentamine, and fatty acids such as acetic acid, 
propionic acid, butyric acid, valeric acid, 1 auric acid, stearic 
acid, oleic acid, fatty acid obtained from a palm oil, fatty 
acid obtained from a soybean oil, fatty acid obtained from beef 
35 tallow, and fatty acid obtained from hardened tallow ; ethylene 
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oxide adducts and aikylene oxide adduets having 3 to 18 carbon 
atoms of imidazolines obtained by dehydration-condensing 
p o 1 v a I ky 1 en ep o 1 y ami nes such as et hyle h e di am 1. n.e>- 
p top y 1 ene d i amine r diethyl enetriamine, t r ia thy 1 e n et et rami ne , 
5 d ip r op y i e ne. t r i ami. ne , and t e t r. a.p r op y 1 enep ent ami ne r and fatty 
acids such as acetic acid, propionic acid, butyric acid^ valeric 
acid, iaurie acid, stearic acid, oleic acid, fatty acid obtained 
from a palm oil, fatty acid obtained from a soybean oil, fatty 
acid obtained from beef tallow, and fatty acid obtained from 

10 hardened tallow to obtain ami do ami nes r and further dehydrated 
to obtained amidoamines; ethylene oxide adducts and aikylene 
oxide adducts having .3 to. 18 carbon atoms of 
ppiyal ky 1 en epo 1 y amine s s uch as e t hy 1 e ne di ami n e , 
propylenedi amine f diethylenetriamine, t r i s thy lenetet rami n e , 

15 dipropylenetriamine, and tetrapropylenepentainine; ethylene 
oxide adducts and aikylene oxide adducts having 3 to 18 carbon 
atoms of poiyalkyienspoiyainines such as ebhylenediamine, 
propyienediamine, diethylenetriamine, triethyienetetraraine, 
dipropylenetriamine , and t e t r ap ropy 1 en ep e n t ami ne whi eh are 

20 modified with a hydrocarbon group having 1 to 30 carbon. atom. {s} ; 
ethylene oxide adducts and aikylene oxide adducts having 3 to 
18 carbon atoms of poiyalkyleneimines such as polyethylene imine , 
and p.o lyp ropy lene imine obtained by polymerizing alkyleneiraine 
such as ethyl eneimine f propylene imine ; ethylene oxide and 

25 aikylene oxide having 3 to 18 carbon atoms adducts of 
poiyalkyleneimines such as polyethyleneimine, and 
polypropyieneimine obtained by polymeri zing alky lene imine such 
as ethyieneimine^ and propyleneimine which are modified with 
a hydrocarbon group having 1 to 3.0 carbon atom ( s) ; ethylene oxide 

30 and aikylene oxide having 3 to 18 carbon atoms adducts of 
a 1 ky 1 aminopropy 1 amines obtained by adding acrylonitriie to 
primary amine or secondary amine having a hydrocarbon group 
having 1 to 30 carbon atom (a) , and then reducing the adduct, 
are preferable * 

3-5 [008 81 
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As a nitrogen atom-containing polyoxyalkylene compound; 
the folio wing compounds are also preferable. 

Amines obtained by adding ethylene oxide andalkylene oxide 
having 3 to 18 carbon atoms to monohydr'lc alcohols having a 
5 hydrocarbon group having 1 to 3D carbon atom (a) to obtain 
polyoxyal.kyl.enes , and introducing an amino group therein; amines 
obtained by introducing an amino group into polyoxyethylene 
polyoxyalkylen-e having hydroxy I groups at both ends; amines 
obtained by adding ethylene oxide and alkylena oxide having 3 

10 to 18 carbon atoms to a polyhydric alcohol having 3 or more hydroxy! 
groups in a molecule to obt a in polyoxya 1 kylen.es , and introducing 
an amino group therein ; amines obtained by adding ethylene oxide 
and alkylene oxide having 3 to 18 carbon atoms to alcohols having 
an acetylene group in a molecule to obtain poiyoxyal ky lanes 

15 and introducing an amino group therein. 

There are contemplated a variety of methods of introducing 
an amino group , but a method of converting a hydroxy group itself 
into an amino group with various aminat ion reagents, and a method 
of adding a 1 k yl en e im ine such as ethylene imine and pr opyl e.neimine 

20 to a hydroxy group are preferable * 
[0089] 

As a monohydr ie.al oohol having a hydrocarbon group having 
1 to 30 carbon atom (3} , a straight or branched saturated alcohol 
such as methanol , ethanoi, propanoic isopropanol^ butanoi, 

25 pent and, bexanol, octanol, lauryl alcohol, cetyl alcohol, 
stearyl alcohol , a straight or branched alcohol having 1,2 to 
14 carbon atoms; an unsaturated alcohol such as ally! alcohol, 
rnethall'yl alcohol, 3 -me thy i - 3 -but en ~i~oi, 3~methyl~2-buten 
-l-ol, 2 -methyl -3 --but an ~2-ol, oieyl alcohol; an aromatic 

30 alcohol such as phenol, nonyl phenol, benzyl alcohol are 
preferable. 
[0 090] 

As polyoxyethylene polyoxyalkyienes having a hydroxy 
group on both ends, AB type block type such as polyoxyethylene 
35 poiyoxypropylene, and polyoxyethylene ppiyoxybutylene; ABA 
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block type such as poiyoxyethylene polyoxypropyiene 
polyoxy ethylene, polyoxypropyiene polyoxyethylene 
polyoxypropyiene r and polyoxy ethylene polyoxybutyiene 
polyoxyethylene are preferable. 
5 [0091] 

As the polyhydric alcohol having 3 or more hydroxyl groups 
in a molecule, t r imet hylol.pr opane , pentaerythritoi, 
polyglycerin and sorbitol are preferable. 
[DO 92 3 

10 As the alcohols having an acetylene group in a molecule, 

2, 4., ? , 9~tetraiiiethyl~S~deeyn~4 f 7~diol, 

2., 5-dimethyl~-3-hexyn~2 / 5-diol, and 3-methyl~l~hutyn~3™oI are 
preferable . 
[G093] 

15 When no . aliphatic hydrocarbon structure in wh ich 5 or more 

carbon atoms are successively bound in a molecule is contained 
in the aforementioned polyoxyalkylene compound., an aliphatic 
hydrocarbon structure may be appropriately introduced by 
partially adding alkyiene oxide having 5 to more carbon atoms, 

20 or reacting with alky .1 haiide having 5 to more carbon atoma during 
synthesis or after synthesis* 
[00 94] 

In addition, a compound obtained by further adding alkyiene 
oxides such as ethylene oxide or alkyleneimines such as 
25 ethyieneimine to a terminal functional group of the 

aforementioned polyoxyalkylene compound may be also used as a 
po iy oxyal kylene compound . 
[0035] 

Further, a compound obtained by reacting a terminal 
30 functional group of the aforementioned polyoxy alkyiene compound 
with an acid anhydride such as acetic anhydride and butyric 
anhydride may bs also used as a polyoxyai kyiene compound in the 
present invention. 
[00 961 

35 In addition, as a polyoxyalkylene compound, the following 
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compounds are also preferable* 

Compounds obtained by est eri f. i cat lon-b indi n.g the 
aforementioned polyo^y alky 1 ene compound and a compound having 
two or. more oarboxyi groups while leaving at least one oarboxyi 
5 group; compounds obtained by esterif ieation--binding the 

aforementioned polyoxyalkylene compound and a compound having 
a oarboxyi group and a sulfonyi group while leaving at least 
one sulfonyi group; compounds obtained by ami do -binding the 
aforementioned polyoxya Iky lane compound and a compound having 
10 two. or more oarboxyi groups while leaving at least one oarboxyi 
group; compounds obtained by amido-bindiug the aforementioned 
poiyoxyalkylene compound and a compound having a oarboxyi group 
and a sulfonyi group while leaving at least one sulfonyi group, 
In such the poiyoxyalkyiene compound, a remaining oarboxyi 
15 group or sulfonyi group may be various metal salts such as a 
sodium salt and a calcium salt which are neutralized with a base 
such, as sodium hydroxide and ca 1 eium hydroxide r an ammonium salt , 
or an amine salt* 
[0097] 

20 As the aforementioned compound having two or more oarboxyi 

groups, unsaturated dicarboxylic acids such as maleic acid, 
fumaric acid, phthalic acid and itaconic acid, and a metal salt, 
an ammonium salt, an amine salt thereof ; saturated dicarboxylic 
acids such as succinic acid, ma Ionic acid, glutaric acid and 

25 adipic acid, and a metal salt, an ammonium salt, and an amine 
salt thereof f a low-molecular polymer of unsaturated 
monocarboxyiic acid or unsaturated dicarboxylic acid such as 
a n a cry 11 c a old o 1 i g ome r , a me t h a c r y 1 i c a c i d o 1 i g ome r a n d a ma 1 e i c 
acid oligomer, and a metal salt, an ammonium salt and an amine 

30 salt thereof are preferable. 
[0098] 

The aforementioned poiyoxyaikyiene compound can be 
obtained, for example, by reacting a poiyoxyalkylene compound 
having a hydroxy group at an end and acid anhydride such as maleic 
36 anhydride and succinic anhydride without a solvent or in a 
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suitable solvent, Thereupon, it is preferable to use a. suitable 
base catalyst . Alternatively, the poiyoxyal kylene compound can 
be also obtained by asterif ieation by dehydration-reacting a 
polyoxyaikyiene compound having a hydroxy group at an end and 
5 carboxyiic acid, or a transesterif ieation reaction of a 

poiyoxyal kylene compound having- a hydroxy group at an end and 
an ester compound. 
[ 002 9] 

In the present Invention, among the poiyoxyai kylene 
10 compounds represented by the formula (4) f when R 9 is a hydrogen 
atom, or when Z has —OH or ~-NH 2 > an unsaturated monomer having 
ant i~f earning property can. be synthesized by esterif ieation and 
amidation with unsaturated carboxyiic acid such as (meth) acrylic 
acid and raaieic acid. By eopolymerizing this unsaturated 
15 monomer having anti -foaming property with the aforementioned 
monomer component r an ant i-f earning component can be incorporated 
into a polymer skeleton . A cement admixture containing a polymer 
in which such the ant i-f earning, component is incorporated into 
the cement admixture of the present invention is also one of 
20 embodiments of the present invention. 
{01 00] 

When the cement admixture of the present invention 
containing the af orementioned poiyoxyal kyl erxe compound is used 
in a cement composit ion,,, a rat io of a poiyoxyal kylene compound 

25 to be blended is preferably 0-0001% by weight or more, and 
preferably 1,0% by weight or less of cement weight. When the 
blending ratio is smaller than 0,0001% by weight, there is a 
possibility that performance is insufficient. Even when an 
amount exceeding 1.0% by weight is used, there is a possibility 

30 that the ef f ect becomes substantially plateau, and this is also 
disadvantageous from economical point of view. The blending, 
ratio is more preferably 0.0005% by weight or more, and still 
more preferably 01001% by weight or more. And, the blending 
ratio is preferably 0,5% by weight or less, and still more 

35 pref erably 0 , 1% by weight or less . An amount corresponding t o 
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such the r atio may foe added , By this addition , various pref erable 
effects such as reduction in a unit water amount/ increase in 
a. strength/ and improvement in durability are exerted. 
[0101] 

5 The cement admixture of the present invent ion is pref erably 

in a form of an aqueous solution from a viewpoint of handling. 
In addition r the cement admixture of the present invention may 
contain other additive/ or when the cement admixture of the 
present invention is mixed with, cement, other additive may be 
10 added. As the other additive/ the known cement additives may 
be used, For example/ one or more kind(s) of the following 
additives can be used, 
[01021 

(1-3 Water-soluble macromoleeuiar substances ; unsaturated 

15 carboxylic acid polymers such as polyacrylic acid ( sodium salt) T 
poiymethacryiie acid (sodium salt}, polymaleic acid (sodium 
salt) and acrylic a c id-male! c acid copolymer sodium salt; 
polyoxyethylene or polyoxypropylene polymers or copolymers 
thereof, such as polyethylene glycol and polypropylene glycol; 

20 n on ionic cellulose ethers such as methyicellulose, 
e t h y 1 c e 1 1 u 1 o s e h yd r o xyrae t h y 1 cellu 1 o s e , 
h y d fox ye thy! eel 1 u 1 o se 7 car box yme thylce 1 1 u 1 o s e , 
car boxy ethyl eel lulos e and hy dr oxypr opy ieei iui ose ; 
polysaccharides produced by microbial fermentation, such as 

25 yeast glucans^ xanthan gum, j8 — 1^ 3-glucans (whichmay foe straight 
chained or branched; e>g. curd Ian, paramyium, pachyman, 
sclerdglncan, lamina ran ) ; polyacrylairiide; polyvinyl alcohol; 
starch; starch phosphate; sodium alginate; gelatin; 
amino-containing acrylic acid copolymers and quaternization 

30 products derived therefrom; and the like; 
[0103] 

{2} Polymer emulsions/ copolymers, of various vinyl monomers 
such as aikyl {.met h ) a.cr yl at es; and the like; 
(3) Retarders; oxycarboxylic acids (or salts thereof) and 
35 inorganic or organic salts , such as gluconic acid r glucoheptonic 
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acid, arabpnic Bold, malic acid and citric acid,, and sodium, 
potassium, calcium, magnesium, ammonium and triethanolamine 
salts thereof; saccharides, for example monosaccharides, 
di saccharides , trisaccharides and like oligosaccharides, such 
5 as glucose, fructose, galactose, saccharose, xylose, apiose, 
ribose and isomer! zed saccharide, oligosaccharides such as 
deKtrin, polysaccharides such as dextran, molasses and like 
mixtures containing these; sugar alcohols such as sorbitol; 
magnesium £ luorosilicate; phosphoric acid and salts thereof or 

10 borate esters; aminoearboxylic acids and salts thereof; 

alkali-soluble proteins; humic acid; tannic acid; phenols; 
polyhydric alcohols such as glycerol; phos phonic: acids and 
derivatives thereof, such as aminotri (methylenephosphonic 
acid) , r~hydroxyethyiidene-l , 1 -diphosphoni c acid, 

15 ethyienediaminetetra (methylenephosphonic acid) ( 

diethylenetriaminepenta (methylenephosphonic acid) and alkali 
metal salts and alkaline earth metal salts of these; and the 
like; 
[0104] 

20 {4} High-eariy-strength agents or accelerators; soluble 

calcium salts such as calcium chloride, calcium nitrite, calcium 
nitrate, calcium bromide and calcium iodide; chlorides such as 
iron chloride and magnesium chloride; sulf ate salts ; potassium 
hydroxide; sodium hydroxide; carbonate salts; thiosuifate 

25 salts; formic acid and formate salts such as calcium formate; 
alkanolamines; alumina cement ; calcium aluminosilicate; and the 
like;; 

(5) Mineral oil antifoaming agents; kerosene, liquid paraffin, 
etc, ; 

30 (6) Fat or oil antifoaming agents; animal /vegetable oils, 
sesame oil, castor oil, aikyiene oxide adducts derived from these, 
and the like; 

(7) Fatty acid antifoaming agents; oleic acid, stearic acid, 
aikyiene oxide adducts derived from these,, and the like; 
35 (8) Fatty acid ester antifoaming agents; glycerin 
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monorie'inolafce,/- aikenyisuecinic acid derivatives, sorbitol 
monoia urate, sorbitol trioleate, natural waxes, etc. ; 
[0105] 

(9) Oxyalkylene antif earning agents; poiyoxyalkylenes such as 
5 E poly J oxyethylene- (poly) oxypropylene adducts ; (poly) oxyalkyl 

ethers such as diethylene glycol heptyi ether:, pol yoxy ethyl ene 
oleyi ether, poiyoxypropylane butyl ether, 
p oi y ox y e fch y 1 e n e -po 1 y o x y p ropy 1 ene 2-ethyihexyi ether and 
Gxyethyiene-oxypropyiens adducts of higher alcohols containing 

10 12 to 14 carbon atoms; (poly ) oxyalkylene (alky!) aryl ethers such 
as polyoxypropylene phenyl ether and poiyoxyethyiene 
nonyiphenyi ether; acetylene ethers derived from acetylene 
alcohol by addition, polymerisation of an aikyiene oxide, such 
as 2,4, 7 , 9-tetrarriethyl-5^decyne-4, 7-diol, 

15 2 , 3~dimethyi~3~hexyne~2, 5-diol and 3 -rae th y 1 ~ i - b u t y n.~ 3 ~ o .1 ; 

(poly) oxyalkylene fatty acid esters such as diethylene glycol 
oieate, diethylene glycol iaurate and ethylene glycol 
distearate; (poly ) oxyalkylenesorbitan fatty acid esters such 
as poiyoxyethylenesorbitan rnonolaurate and 

20 poly oxy e t hy 1 e ne s or b i t an trioleate; (poly) oxyalkylene 
alkyi (aryl) ether sulfate ester salts such as sodium 
polyoxypropylenemethyl ether sulfate and sodium 
poiyoxyethyiene dodeeyiphenol ether sulfate ; 
(poly) oxyalkylenealkyl phosphate esters such as 

25 (poly) oxyethyienestearyl phosphate; 
(poly) oxyalkylenealkylarnines such as 

polyoxyexhylenelauryiamine; polyoxyaikyieneamides ; etc « ; 
[01 OS] 

(10) Alcohol antif earning agents; octyi alcohol, hexadecyl 
30 alcohol, acetylene alcohol, glycols, etc,; 

(11) Amide antif earning agents; acrylate polyamines etc. ; 

(12) Phosphate ester antif earning agents; tributyl phosphate, 
sodium octyi phosphate, etc*; 

(13} Metal soap antif oaming agents; aluminum stear ate, calcium 
35 oieate, etc, ; 
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(14) Silicone ant if oaming agents ; dimethyls ilicone oils,, 
silicone pastes, silicone emulsions, organic modified 
polysiloxsnes (poiyorganosilo%anes such as 
dime t h y Ipo ly s i 1 cxane } , f iuorosilicone oils, etc, ; 
6 (15) AE (air-entraining) agents; resin soaps, saturated or 
unsaturated fatty acids , sodium hydroxy stearate , lauryl sulfate, 
ABS (allylbenzenesulfonates) , LAS (linear 

a Iky Iben zene sulfonates) ,. a Ikanesulf onates ,. bo lyoxy ethylene 
alkyl (phenyl) ethers, poiyox.yethy.lens alkyl (phenyl) ether 
10 sulf ates and salts thereof , polyoxyethylene alkyl (phenyl ) ether 
phosphates and salts thereof, protainous materials, 
alkenylsuifo succinic acids, a -oiefinsulf onates , etc. ; 
[CIO 7] 

(16) Other surfactants; polyaikylene oxide derivatives 

15 produced by addition of not less than 10 moles of an aikylene 
oxide, such as ethylene oxide and/or propylene oxide to 
monohydric aliphatic alcohol containing 6 to 30 carbon atoms, 
such as octadecyl alcohol or stearyl alcohol, a monohydric 
aiieyciie alcohol containing 6 to 30 carbon atoms , such as abietyi 

20 alcohol, a mo n ome-r-e a p t an containing 6 to 30 carbon atoms, such 
as dodeeyi mercaptan, an alkylpbenol containing 6 to 30 carbon 
atoms, such as nonylphenoi, an amine containing 6 to 30 carbon 
atoms , such as dodecylamine, or a carboxylic acid containing 
€ to 30 carbon atoms, such as lauric acid or stearic acid; alkyl 

25 diphehyi ether sulfonate salts containing two s u I f o - c on t a i ni ng 
phenyl groups, which may have an alkyl or alkoxy group as a 
subs tit uent, bound together by ether bonding; various anionic 
surfactants, various cat ionic surfactants such as alkyl amine 
acetates and alkyltrimethylammoniurn chlorides; various 

30 nonionic surfactants; various amphoteric surfactants; and the 
i i ke ; 
[0108] 

(17) Mater-proof agents; fatty acids (salts) , fatty acid esters, 
fats and oils, silicones, paraffins, asphalts, waxes, etc*; 

36 {18) Corrosion inhibitors; nitrite salts, phosphate salts, 
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zinc oxide, etc.; 

(19) Crack inhibitors; poiyexyaikyl ethers; alkanediols such 
as 2 -methyl -J? * 4 ^pentanedioi ; etc * ; 

(20) Expansive additives; ettringite materials, coals, etc. 
5 [0109] 

As other known ceiTient additives (admixtures) ? These can 
be used that cement wetting agents , thickening agents, 
segregation reducing agents, fioeculants, drying shrinkage 
reduceing agents , agents to increase strength , self -leveling 
10 agents, corrosion inhibitors, color difference agents, 

antifungal agents, hlast-furnace slag, fly ash, cinder ash, 
clinker ash, husk ash, silica fume, silica powder, gypsum and 
so forth, 
[0110] 

15 Furthermore , the cement admixture of the present invent ion 

can be used in combinations with any of those cement dispersants 
which are well known in the art- For example, as one or two 
or more species in the following can be used, 
ligninsulf onates ; polyol derivatives ? 

20 naphthaienesulf onic acid-formaline condensates ; 
me i amine sulfonic acid-formaline condensates ; 

polystyrenesuif onic acid salts; aminosuif onic acid compounds 
such as aminoarylsu condensa t es 

as described in Japanese Kokal Publication Hei^Ol-113419; cement 

25 dispersants comprising, as component (a), a copolymer of a 
polyalkylene glycol mono (math) aery late compound and a 
(meth) acrylic acid compound and/ or a salt of said copolymer, 
as component (b) , a copolymer of a polyalkylene glycol 
mono (meth) ally! ether compound and maleic anhydride and/or a 

30 hydrolyzate of said copolymer and/or a salt thereof and, as 
component (c) , a copolymer of a polyalkylene glycol 
mono (meth) ally! ether compound and a maleic acid ester of a 
polyalkylene glycol compound, and/ or a salt thereof , as described 
in Japanese Kokal Publication Hei- 07-2 67705; concrete 

35 admixtures comprising., as component A, a copoi.ym.er of a 
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polyalkylene glycol (math) aery late and (math) acrylic acid (or 
a salt thereof) , as component B, a specific polyethylene 
glyccl-polypropylene glycol compound and, as component C, a 
specific surfactant, as described in JP 2508113; copolymers of 
5 polyethylene (propylene) glycol (math) a cry late or 

polyethylene (propylene) glycol mono {meth) ally! ether, 
(meth) allylsuif onic acid for a salt thereof) and {meth} acrylic 
acid for a salt thereof) , as described in Japanese Kokai 
Publ i oat ion She - 6 2 ~ 2 1 6 9 5 0 ;. 
10 [0111] 

copolymers of poiyethyiene (propylene) glycol 
(meth) aeryiate, (meth) ailylsulf onic acid (or a salt thereof) 
and (meth) acrylic acid (or a salt thereof 5 r as described in 
Japanese Kokai Publication Hei-01-22 67 57 ? copolymers of 

15 poiyethyiene (propylene) glycol (meth) aeryiate, 
{meth} ally! sulfonic acid (or a salt thereof) or 
p- fmeth) allyloxybenzenesuifonic acid (or a salt thereof) and 
(meth) acrylic acid [or a salt thereof ) , as described in Japanese 
Kokoku Publication Hex- Q 5 -3637? copolymers of poiyethyiene 

20 glycol mono (meth) allyl ether andtnaleic acid (or a salt thereof ) , 
as described in Japanese Kokai Publication He i- 04— 14 905 6; 
copolymers of polyethylene glycol (meth) aeryiate, 
(meth) ally! sulfonic acid (or a salt thereof) , (meth) acrylic acid 
(or a salt thereof), an alkanediol mono (meth) aeryiate, a. 

25 polyalkylene glycol mono {meth) aeryiate and an a f 0 -unsaturated 
monomer having an amide group within the molecule , as described 
in Japanese Kokai Publication Hei~ 05-17 0501; copolymers of 
polyethylene glycol mono (meth) ally! ether r poiyethyiene glycol 
mono (meth) aeryiate, an alkyi (meth) aeryiate, (meth) acrylic 

30 acid (or a salt thereof 5 and (meth) allylsulf onic acid (or a salt 
thereof) or p- (meth ) aliyloxybensenesuif onic acid (or a salt 
thereof) , as described in Japanese Kokai Publication 
Hei-06-131918; copolymers of an alkoxypolyai kylene glycol 
monoallyl ether and maieic anhydride, or hydrolyzates thereof, 

35 or salts thereof, as described in Japanese Kokai Publication 
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Hei-05-4 328 8 ; copolymers of polyethylene glycol .monoaiiyl ether, 
maleic acid and a monomer copolymerisable with these monomers r 
or salts thereof, or esters thereof, as described in Japanese 
Kokoku Publication Sho~58- 38380 ..; 
5 [0112] 

copolymers of a poly a 1 kyl ene glycol mono (moth } aery late 
monomer, a (meth} acrylic acid monomer and a monomer 
copolymer izabie with these monomers , as described in Japanese 
Kokoku Publication Sho-59-18338; copolymers of a (meth) acrylic 

10 acid ester having a sulfonic acid group and a monomer 

copiymer izabie with these as necessary , or salts thereof , as 
described in Japanese Kokai Publication Sho- 62-11 9147; 
es-t-eri.fi cation reaction products from a copolymer of an 
alkoxypolyalkylene glycol monoaiiyl ether and maleic anhydride 

15 and an al kanyi- terminated polyoxyalkyiene derivative, as 
described in Japanese Kokai Publication Hei-06-271347 ; 
esterif ication reaction products from a copolymer of an 
alkoxypolyalkylene glycol monoaiiyl ether and maleic anhydride 
and a hydroxy---teriuinated poiyoxyalkyiene derivative,, as 

20 described in Japanese Kokai Publication Hei-06~298S55; 

copolymers of alkenyi ether monomer obtained by addition of an 
ethylene oxide to a specific unsaturated alcohol, such as 
3 ~me thy 1.-3 -but en~ 1 ~ o 1 ? an unsaturated carboxyli.e acid monomer 
and a monomer copolyrtierlzable with these, or salts thereof as 

25 described in Japanese Kokai Publication Sho-62-68806 or like 
polycarboxylic acids (or salts thereof). 
[01131 

The cement admixture of the present invention can be used 
by adding to a cement composition such as a cement paste, a mortar 

30 and a concrete like the known cement admixture. Alternatively, 
the cement admixture of the present invention can be also used 
in a super high strength concrete. As the af orementioned cement 
composition, cement components containing cement , water, a fine 
filler and a crude filler which are conventionally used are 

35 preferable. Alternatively, cement compositions to which a fine 
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powder such as a fly ash, a blast furnace slag, silica fume and 
limestone is added may be used , The super high st rength concrete 
means entity which is generally termed so in the field of cement 
composition, that Is? a concrete in which its hardened product 
5 has a strength .equivalent: to or higher than that of the previous 
concrete even when a ratio of water/ cement is reduced. Examples 
thereof include a concrete having such workability that it does 
not affect on normal use even at a ratio of water/ cement of 25% 
by weight, further 20% by weight or less, particularly 18% by 

10 weight or less,, particularly 14% by weight or less, particularly 
about 12% by weight, and in which its hardened product exhibits 
a. compression strength of 60 N/nun 2 or more, further 8 0 N/min 2 
or more, still further 100 N/mm 2 or more, particularly 120 N/mk 2 
or more, particularly 160 IS /mm 2 or more, particularly 2 00 N/mm 2 

15 or more. 
[0114] 

As the aforement ioned cement, a portiand cement such as 
normal, high early strength, super high early strength, moderate 
heat and white cements ; a mixed portiand cement such as an alumina 

20 cement, a fly ash cement, a: blast furnace cement and a silica 
cement are preferable. For example^ in order to prepare a 
concrete having high durability and high strength, a blending 
amount and a unit water amount of the cement per 1 m 3 of a concrete 
is preferably a unit water amount of 100 to 18 5 kg/irt 2 and 

25 water /cement ratio - 10 to 7 0%. More preferably, a unit water 
amount is 120 to 175 kg/m 3 , and a water/cement ratio is 20 to 
65%, 
[0115] 

A ratio of an addition amount of the cement admixture of 
30 the present invention in a cement composition is preferably such 
that a pel yea r boxy lie acid copolymer is preferably 0.01% by 
weight or more, and preferably 10% by weight or less relative 
to a total amount of 100% by weight of cement weight. When the 
ratio is smaller than 0,01% by weight, there is a possibility 
85 that performance is insufficient- When the ratio exceeds 10% 
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by weight, economic property is inferior. The ratio is more 
preferably 0 - 05% by weight or more and .8% by weight or less,, 
and still more pref erably 0 *1 by weight or rap-re,- and 5% by weight 
or less . The % by weight is a value in terms of a solid content* 
5 [Effect of the Invention] 
[Oil 6j 

The cement admixture of the present Invention has the 
aforementioned essential features, improves water-reducing 
property of a cement composition such as a cement paste, a mortar 

10 and a concrete, makes a strength and durability of its hardened 
product excellent, enhances slump-retaining ability of a cement 
component to maintain fluidity and, moreover, can realize such 
a viscosity that work is easy in a field handling it > Therefore, 
since the cement admixture of the present invention can improve 

15 work efficacy In constructing a civil engineering and 

construction structure excellent In fundamental performance r 
a hardened cement excellent in a strength and durability can 
be effectively formed and prepared. 
[Best Mode for Carrying out the Invention] 

20 [0117] 

The following examples illustrate the present invention 
more specifically. They are, however, by no means limitative 
of the scope of the invention « In the examples, ''part (s) " means 
M part (s) by weight" and xv %" denotes xv % by welght'% unless 
25 otherwise specified. 
[0118] 

[GPC molecular weight measurement conditions] 

Column used: Tosoh TSK guard, column SWXL + TEK gel G4 0 00S«XL 
* G3 000SWXL + G20GOSWXL 
30 Eluent: Sodium acetate trihydrate (115.6 g) is dissolved in 
a mixed solvent composed of 10,999 g of water and 6,001 g of 
acetonitrile, and the solution is further adjusted to pH 6l0 
with acetic acid and used as the solution of the eluent. 
Injection volume: 100 pL of the 015% solution of the eluent 
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Eluent flow rate: 0,8 mL/min 
Column temperarure : 40 °C 

Standard samples: Polyethylene glycol , peak-top molecular 
weights (Mp) 272,500, 219,300, 35, 000, 46,000, 24,000, 12, 600, 
5 4,250, 7,100, 1,470 

Order of Calibration curve: 3rd-order 

Detector: Waters, Japan's 410 differential refractive index 
detector 

Analysis software: Waters, Japan's MILLENNIUM Ver. 3121 
10 [0119] 

Production Example 1 

(Production of ft- (OC2H4) .13- (OC 3 H 6 } 2 ~ (OC £ H 4 5 io"OCH 3 ) 

A reaction apparatus equipped with a thermometer, stirrer, 
raw material inlet tube and nitrogen inlet tube {nitrogen 

15 introducing tube) was charged with 1100 g of polyethylene glycol 
(n ~ 10} monomethyl ether and 0 . 5 g of potassium hydroxide * The 
reaction vessel inside was purged with nitrogen, and heated to 
120°Ch While maintaining this temperature, 235 g of propylene 
oxide was added over 3 hours. After the addition, the react ion 

20 solution was matured at 120°G f or 2 hours , and the reaction vessel 
was again purged with nitrogen and at 120 C C. Then, 1165 g of 
ethylene oxide was added over 3 hours . After the addition, the 
reaction solution was further aged at 120°C for 1 hour to obtain 
alkyiene glycol monornethyl ether with a hydro Kyi value of 48 

25 mg-KOR/g, 
[0120 j 

Production Example 2 

(Preparation of ester if led product (a) ) 

A reaction vessel equipped with a thermometer, stirrer, 

30 nitrogen inlet tube and condensation water separating tube was 
charged with 2 0 63 g of poly-alky lene glycol monomethyl ether 
obtained in Production Example 1, 350 g of methaerylie acid, 
54 g of paratoluenesulf onic acid monohydrate, 0.5 g of 
phenothiazine and 243 g ox cycTohexane as an azeotropic solvent, 

35 and esterif ication was performed by heating for 28 hours while 
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maintaining at 1I5°C to separate condensation water. At an 
esterif ication efficiency of 99% (conversion rate of 
poXyalkylene glycol monomathyi ether) ? 5,1,0 g of distilled water, 
and 41 g of a 30% sodium hydroxide solution were added. Then 
5 the reaction vessel was heated again to remove cyclohexane by 
azeotropy, and distilled water was added to obtain an aqueous 
solution of a mixture containing 72% of an esterif ied product 
(a) and 8% of unreached me theory lie acid* 
[0121] 

10 Production Example 3 

A reaction vessel equipped with a thermometer, stirrer, 
dropping device., nitrogen inlet tube and reflux condenser 
(cooling tube) was charged with 50 g of distilled water, and 
the contents were heated to BQ°C. Subsequently, a solution 

15 obtained by mixing 200 .0 g of an aqueous solution of the mixture 
of the esterif led product: (a) and methacryiie acid obtained in 
Production Example 2, 25.2 g of nifeth acrylic acid, 71.3 g of 
distilled water and 3.5 g of 3-rtiercaptopropionic acid was added 
dropwise over 4 hours, and a solution obtained by mixing 47.. 9 

20 g of distilled water and 211 g of ammonium per sulfate was added 
dropwise over 5 hours v Thereafter, aging was performed for .1 
hour while maintaining at 80°C, then the mixture was cooled, 
a 30% aqueous sodium hydroxide solution was added to adjust a 
pH to 7 , anddistiiledwaterwas further added to obtain a copolymer 

25 (A) containing 75% of the site derived from an esterif ied product 
(a) with a weight average molecular weight of 14, 00:0, A 
composition and a weight average molecular weight of a copolymer 
(A) are shown in Table 1.. 
[01221 

30 Production Example 4 

A reaction vessel equipped with a thermometer, stirrer, 
a dropping device, nitrogen inlet tube and reflux condenser was 
charged with 50 g of distilled water, and the contents were heated 
to 80°e* Subsequently, a solution obtained by mixing 211.1 g 

35 of an aqueous solution of the mixture of the esterif led product 
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(a J and methacryli c acid obtained in Production. Example. 2, 16, & 
g of methacrylic acid, 69 . 8 g of distilled water and 2 .5 g of 
3~mercaptopropionic acid was added dropwise over 4. hours, and 
a solution obtained by mixing 47.9 g of distilled water and 2 ♦ 1 
5 g of ammonium per sulfate was added dropwise over 5 hours. 
Thereafter, aging was performed for 1 hour while maintaining 
at 8Q°C, then the material was cooled, a 30% aqueous sodium 
hydroxide solution was added to adjust a pH to 7, and distilled 
water was further added to obtain a copolymer (B) containing 
10 80% of the site derived from the esterified product (a) with 
a weight average molecular weight of 18, 000 > A composit ion and 
a weight average molecular weight of a copolymer (B ) are shown 
in Table 1 . 
[0123] 

15 Production Example 5 

A reaction vessel equipped with a thermometer,, stirrer, 
dropping device, nitrogen inlet tube and reflux condenser was 
charged with 60 g of distilled water , and the contents were heated 
to 80°C1 Subsequently r a solution obtained by mixing 230.4 g 

20 of an aqueous solution of the mixture of the esterif ied product 
(a) and methacrylic acid obtained in Production Example 2, 1,6 
g of methacrylic acid, 4,0 g of distilled water, 1.3 g of a 30% 
aqueous sodium hydroxide solution, and 2 , 7 g of 
3-mercaptopropionic acid was added dropwise over 4 hours, and 

25 a solution obtained by mixing 49 .1 g of distilled water and 0* 87 
g of a 30% aqueous hydrogen peroxide solution, and a solution 
obtained by mixing 4 9,7 g of distilled water and 0,34 g of 
L-ascorbic acid were added dropwise for 5 hours, respectively. 
Thereafter, aging was performed for 1 hour while maintaining 

30 at 3 0°C, then the mixture was cooled, a 30% aqueous sodium 
hydroxide solution was added to adjust a pH to 7, and distilled 
water was further added to obtain a. copolymer (C) containing 
89% of the site derived from the esterified product (a) a weight 
average molecular weight of 11, 000 . A composition and a weight 

35 average molecular weight of a copolymer (C) are shown in Table 
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1 . 

[0124 J 

Production Example 6 

(Preparation of esterified product (b) ) 
5 A reaction vessel equipped with a thermometer , stirrer, 

nitrogen inlet tube and condensation water separating tube was 
charged with 2033 g of polyethylene glycol (n = 25} monomethyl 
ether, 400 g of methacryiic aeid, 54 g of paratoluenesiilfonic 
acid monohydrat.e , 0 « 5 g of phenothiazine and 24 3 g of cyclohexane 

10 as an azeotropic solvent r and esterif i cation was performed. by 
heating for 2D hours at 115°C separating condensation water. 
At an estrif ication efficiency of 99% (conversion rate of 
polyethylene glycol monomethyi ether) , 509 g of distilled water 
and 42 g of a 30% sodium hydroxide solution were added. Then 

15 the reaction vessel was heated again to remove oyclohejcane by 
azeot ropy, and distilled water was added to obtain an aqueous 
solution of a mixture containing the esterified product fb) at 
70% and unreached methacryiic acid at 10%. 
[012 Sj 

20 Production Example 7 

A reaction vessel equipped with a thermometer, stirrer, 
dropping device, nitrogen inlet tube and reflux condenser was 
charged with 50 g of distilled water , and the contents were heated 
to 30°C. Subsequently, a solution obtained by mixing 215/9 g 

25 of aqueous solution of the mixture of the esterif ied product 
(b) and methacryiic acid obtained in Product ion Example 6 f 12,8 
g of methacryiic acid, 69* 8 g of distilled water and 1*5 g of 
3-mercaptopropionic acid was added dropwi.se over 4 hours, and 
a solution obtained by mixing 4 71.9 g of distilled water and 2,1 

30 g of ammonium persulfate was added dropwise over 5 hours. 

Thereafter, aging was performed for 1 hour while maintaining 
at 8 0°C, then the mixture was cooled, a 30% aqueous sodium 
hydroxide solution, was added to adjust a pH to 7, and distilled 
water was further added to obtain a copolymer (D) containing 

35 80% of the site derived from the esterif ied product (b) with 
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a weight average molecular weight of 22, 000 * A composit ion and 
a weight average molecular weight of a copolymer ( D } are shown 
in Tab la 1 . 
[0126] 

Product ion Example 8 

A reaction vessel equipped with a thermometer, stirrer^ 
addition apparatus, nitrogen inlet tube and reflux condenser 
w T as charged with 50 g of distilled water, and the contents were 
heated to 80°C. Subsequently f a solution obtained by mixing 
232.5 g of an aqueous solution of the mixture of the eater if led 
product (b.) and inethac.ry.lic acid obtained in Production Example 
6, 6 6. 5 q of distilled water and 1*1 g of 3-mercaptopropionic 
acid was added dropwise over 4 hours, and a solution obtained 
by mixing 47 < 9 g of distilled water and 2 . 1 g of amoniumper sulfate 
was added dropwise over 5 hours < Thereafter ? aging was performed 
for 1 hour while maintaining at 80°C , then the material was cooled, 
a 30% aqueous sodium hydroxide solution was added to adjust a 
pHtO'7/ and distilled water was further added to obtain a copolymer 
(E) containing 87.5% of the site derived from the esterif led 
product {b) with a weight average molecular weight of 22, 000 . 
A compos it ion. and a weight average molecular weight of a copolymer 
(E) are shown in Table 1* 
[0127 j 
[Table 1.]. 



Polymer 


Composition (ratso by mass) 


Molecular weight (Mw) 


(A) 


PGM-1 0E2P1 3E/SMAA — 7 5/25 


1 4000 


(8) 


PGM — 1 OE2F1 3£/SMAA==8O/20 


1 8000 


CO 


PGM-10E2P13E/SMAA-89/1 1 


1 1000 


(D) 


PGM - 25E/S MAA= 80/20 


22GGQ 


(E) 


PG?^~~25E/SMAA~37. 5/12. 5 


22000 



[0128] 

In Table 1, lv ?GM~10E2P13E" is. an ester compound (a) , and 
"PGM-25E" is an ester compound (b) . 
[0129; 
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Examples 1 and 2, and Comparative Example 1 

Copolymers (A) to ( E } obtained in Production Examples were 
mixed at a rat io indicated in Table 2 , and the mixture was assessed 
by a concrete test method as follows . Results are shown in Table 
5 2> An addition amount represents % by weight of a solid content 
in an admixture relative to cement weight/ and a mixing ratio 
of an admixture represents a weight ratio of a solid content, 
[0130] 

[Concrete test] 

10 Concrete formulation was conducted following composition. 
Water: 172kg/m 3 

Cement (Ordinary port land cement : product of Taxheiyo Cement, 
Sumitomo Osaka Cement, Ube Mitsubishi Cement) :4 91kg/ m 3 
Fine aggregate (Ohigawa river sand) ; 144, 6kg/ m 3 
15 Coarse aggregate (Game crushed stone): 903,8kg/ m 3 
W/C: 35% 

under the above-mentioned formulation, cement admixture is mixed 
by mixing water in advance, SOL of concrete ingredient were 
charged to a 50L forced action mixer and mixed for 60 seconds. 
20 The concrete obtained was measured for slump flow value and air 
amount according to the Japanese Industrial Standards (J IS A 
HOT, 1128, and 6204) . 
[01311 

[Method of measuring flow stop value] 
25 A flow stop value was obtained by measuring a time that 

the flow stopped when the aforementioned initial (0 min) slump 
flow value was measured. 
[0132] 
[Table 2] 
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Addition 
amount 
(%} 


Slurop flow value (mm) 


Row stop vsiue 
(sec) 


Air 

{%) 


stats 




SOCmm) 


60(min) 






0. 26 


493 


420 


378 


1 3. 3 


3, 8 


o 


I Example 2 


<B)/(C)s=2/S 


0. 24 


500 


445 


4W 


13. 8 


3. 2 


o 


Comparative. 
Exempt t 




O. 24 


510 


455 


420 


16. 5 


3. 7 


x 



[0133] 

The condition of a concrete in Table 2 indicates feeling 
when a concrete was mixed by a scoop, and the better condition 
5 of light and smooth feeling is indicated by @ f arid the worse 
condition of heavy and sticky feeling is indicated by Xt When 
a concrete is in the lighter and smoother condition, it is an 
easily handled concrete* 
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